ASCII

; 11 32 ASCII 999
3He-Rich Event Sources

#0 Rate
I -1 5000 *3He Flux (x10%%-3)
12 0 5000 *3He/4He (%)
I 0 100 *3He/4He Pct. Err.
I -1 50 X-ray Duration (min)
I -1 10000 Soft X-ray Peak Int. (/10)
F -1 35.0 X-Ray Temp (x10%%6 K)
I -1 4 M III Intensity
F -1 13.0 Km III Intensity
I -1 5000 SMM Peak (C/S)
I -1 600 HXR Spect. Index (x100)
I 0 10000 Time? (2000Y+100M+D)

28 8 918 16.3 3 11.9 -1 -1 1108 1978 Nov 8 1751
0 20 2600 1000 38 5 50 12.6 3 8.6 -1 -1 1127 Nov 27 2055
0 200 310 60 19 4 5 8.7 0 9.2 -1 -1 1226 Dec 26
0 100 80 20 25 -1 -1 -1 0 8.32 -1 -1 1226 Dec 26 2104
0 150 68 10 15 0 -1 -1 0 9.7 -1 -1 2210 1979 Feb 10 1817
0 300 1200 200 17 -1 -1 9.6 2 9.3 -1 -1 2517 May 17 0551
0 30 12 2 17 8 546 14.2 2 11.3 -1 -1 2814 Aug 14 2049
0 10 200 140 70 10 20 12.9 2 10.0 -1 -1 2906 Sep 6 0906
0 10 240 170 70 6 20 17.5 3 11.1 -1 -1 2906 Sep 6 1139
0 40 26 10 38 5 -1 14.9 3 10.9 -1 -1 2906 Sep 6 1332
0 70 44 10 23 0 11 -1 2 10.0 -1 -1 2906 Sep 6 1850
0 2000 150 10 7 9 1330 16.7 2 9.4 -1 -1 3214 Dec 14 1553
0 400 290 20 7 -1 5 -1 0 10.1 -1 -1 3223 Dec 23
0 300 90 20 22 5 518 11.7 3 9.8 90 -1 5109 1980 Nov 9 1621
0 1300 370 50 14 5 91 12.0 2 10.4 63 -1 5109 Nov 9 2028
0 500 400 200 50 -1 24 12.6 2 10.0 61 -1 5110 Nov 10 0446
0 500 400 400 100 -1 -1 -1 2 8.4 -1 -1 5110 Nov 10 0744
0 100 30 10 33 -1 -1 -1 2 -1 -1 -1 5111 Nov 11 1515
0 600 160 160 100 -1 -1 -1 0 8.3 -1 -1 5115 Nov 15 0953
0 30 50 10 20 9 7830 30.4 3 12.5 3958 367 5216 Dec 16 1427
0 250 120 20 17 -1 -1 -1 3 11.5 70 -1 6915 1981 Sep 15
0 300 20 10 50 -1 -1 -1 2 10.2 -1 -1 7120 Nov 20 ! ambi
0 600 220 220 100 -1 -1 -1 3 -1 -1 -1 8310 1982 Mar 10 1205
0 300 70 20 28 -1 -1 -1 3 -1 -1 -1 8310 Mar 10 1845
0 700 24 4 17 15 403 15.1 3 9.8 187 460 8625 Jun 25 0528
0 1000 36 8 22 7 5120 24.6 3 11.0 1276 468 8625 Jun 25 1941
0 150 140 140 100 -1 -1 -1 0 8.1 -1 -1 8630 Jun 30
0 300 190 30 16 -1 -1 -1 2 -1 186 430 8813 Aug 13
0 900 80 10 12 7 4020 22.1 3 11.3 446 357 8813 Aug 13 2257
0 900 120 10 8 13 3700 18.5 2 9.8 610 494 8814 Aug 14 0237
0 -1 24 5 21 5 9060 31.8 3 12.1 535 371 8814 Aug-14 0507
;0 -1 3 3 100 -1 146 15.2 3 11.6 -1 -1 2814 1979 Aug 14 1728
H 3He He Ratio He pct Soft Xray Xray III Km SMM SMM Mo Date Flare
B Flux Ratio Error Error Dur. Int Temp Int Int Peak Indx day Time
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LOW-ENERGY COSMIC-RAY GROUP

PC DATA BASE

D. V. Reames
11/05/86

INTRODUCTION

For the past 3 years our group has been moving toward the use of
(IBM-PC standard) personal computers as a primary tool for solving our
data-acquisition, data-analysis and graphic-presentation needs.
Such machines, based on the 8086/80286/80386/...-microprocessor
architecture, can be used as on-board flight computers, lab computers,
GSE computers, data analysis systems and graphic workstations. For the
first time it will be possible to use a common set of software modules

in all aspects of our business.

A set of graphic software is being written that will access data
sets ranging from small hand-typed files to full satellite data bases to
real-time pulse heights. This software must be fast and responsive
providing displays and plots in seconds or minutes rather than weeks
required with present mainframe-based systems. To provide adequate
performance, all software for this system will be written in the C
programming language with minimal use Assembly language for unique

hardware interfacing or small high-speed routines.

New 80386-based systems will be available within a year that
provide performance of 5x a PC/AT (2x a VAX 11/780 or 25% of an IBM
3081). Significant advances will also occur in the next few years in

graphics, in Winchester and optical disks and in array processors. This



new high-performancee lower-cost technology will appear in the PC market
years before it is seen on minicomputers or mainframes. We intend to

take full advantage of this new technology.

DATA BASES

A general format has been defined for particle data bases (both
flight and laboratory data). This format, based on the Lal
'encyclopedia' tape format on the 3081, is used for files containing
either pulse height data or 'flux' data of fairly general form. Each
file contains an ASCII text header that describes the file contents to
both man and machine, i.e. the header can be examined with a standard
text editor making the files self documenting. These data files are
time-ordered sequential structures with variable-length fields; direct
access to data at a specific time is provided via directory files

described in a later section.

In the ASCII headers, defined fields (text or numerlc)vshould be

non—blank and each line should be terminated with CR LF  hex 0d Oa)

Comments preceeded by(:::B may be included in the header. Software
will ignore all characters after the ';' in any line and multiple lines
of comments may be included at any location in the header (some

e

restricti ly).

Data in the body of the files is in binary form. Multi-byte
integers are always stored with the least-significant byte (LSB) first.
Floating-point quantities are stored in IEEE standard 754 form, also LSB

first. Time is represented as a 4-byte signed integer containing the

 — R W W




number of seconds since 0000 UT on Jan 1, 1970. This form encodes time
as a single variable (from 1902 thru 2038), permits easy differencing,

and conforms to the UNIX standard base-year. .

The logical structure of the Data files consists of the header

followed by 'chapters' each containing one or more 'Verses'. Each

chapter will mally contai ta from a specific time interval (or

accelerator run) and the chapter heading defines the begin time, end

time, and a count of the verses it contains. Chapters are in time-

sequential order but they need not be present during data gaps and the
time periods they cover need not be the same length. Each v within

a chapter contains data from a different telescope, coincidence mode or
—

gain, etc. The rse number, contained in the verse, is an index that
— o s e VeSS > :

refers tqwa verse descriptor in the header. The format and content of ™

each fields within the verse are described by corresponding entries in
the header. Time may be included in the first verse of a chapter, if

that verse will always be present, otherwise it should occur in a verse

by itself.{“LWO wowdld & then o pladzd o pden bﬁuw%yfmciah%@ X

Three explicit verse types presently defined are PHA, Flux and
Rate verses. PHA verses are of variable length, thus they contain a
length field after the verse number. The other two verse types have
fixed lengths defined in their header. Flux verses contain rate and box
count information; their fields must be combined to produce actual
fluxes. Rate verses are a catch-all verse in which all fields are

explicitly defined in the header.



Presently defined field types are as follows:

T Time (long, 32 bit, integer) - sec. since 1/1/70.
T2 Begin and end time.

I Integer (16 bit)- meaning depends upon context.
I2 Integer (16 bit) value and error.

B Bit field (16 bit)- used for tag bits.

F Single float value (32 bit).

F2 Float value and error (2*32 bit).

R2 Ratio (2*32 bit)- count and live time.

Sn A byte string of n characters.

Cn A command/status field of n bytes.

Avenues of probable expansion include I3 and F3 for values with

asymmetric errors and F8 for 8 sectored-rate counts.

L “m% 22 b 1eligen B
2 S i
=2 {I"W" V] -/aw»&u f-ﬁjﬁdz p %fzz;}f ?)CVVI,% / a ;:77[;;1:5 %@ e Lo
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Table 1. PC Data File - Sample Header
(The three verse types would not normally be on the same file.)
e ‘%

R

Binary created 1999 Jan 3 0005:22

; or ASCII(?) or Directory
ISEE-3 15 min Mixed Data File ; Sat. name(s) & file title
1978 Aug 15 00:00:00 ; Time of first Chapt. in file
1989 Sep 3 00:00:00 ; Time of last Chapt. in file
#0 Rate :
T2 Time
#1 PHA ICH1ASTHI HET 1 A-Stop High Gain
R2 1 1.0E5 Ast Rate
;Type Min Max FS MeV Name
I -0 4096 188. Al
I 0 4096 188. A2
I 0 4096 3523. Cl1+C2+C3
B 0 ffff Tags e
~—— i e ——
#2 Flux ICVMevO [&ggEVLET 1,2 High Z T T —
§ R2 1 1.0E5 VLET Rate
) 0 32767 , Count on VLET matrix
! ;Type E Min E Max  Geom. Name
I 2.2 2.8 .27 C12 §
I 2.8 3.6 .27 C12 !
I 3.6 4.4 ~27° ciz - .
I 2.2 2.8 .27 016
I 2.8 3.6 .27 016
I 3.6 4.4 .27 016
I 2.2 2.8 .27 Feb56
I 2.8 3.6 .27 Fe56
\\\\_}_f_,,,i;i\hﬁ\f;f___ .27 Fe56 B
#3 Rate I3 o
R2 1 1.0E5 Ast I3 HET 2
R2 1 1.0E5 Al I3 HET 2
R2 1 1.0E5 Z1 I3 VLET 2
R2 1 Z2 I3 VLET 2 .
R2 1 z3 VLET 2
2 g O~ s kl-ee en HET 2 . f?(’.
; This verse type may contain any mix of defined field types '(}
g such as T, I, B, F, R, S, and C. y%@%/%;
End . ‘ {60
iy



Table 2.

Chapter:

Time Verse (Rate type)

Offset Length Description
0] 2 Verse-Type No.
2 4 Chapter Begin Time
6 4 Chapter End Time
PHA Verse:
Offset Length Description
0 2 Verse-Type No.
2 4 No. bytes in rest of verse (=8*NPHA+8)
6 4 Rate Count (not trend checked)
10 4 Rate Live Time ( " )
14 ... {
2 PHA 1
2 PHA 2
2 PHA 3
2 Tag Bit Field
}
Flux Verse:
4,/1
Offset Length Description -
0 2 Verse-Type No.
2 4 Y? Rate Count (
6 4 Rate Live Time " '
10 4 7Y No. PHA Events the Matrix
14 2 No. counts Box
16 2 No. counts Box 2
18 2 No.»counts Box 3
. 2 ... (Each defined
Rate Verse:
Offset Length Description
0 2 Verse-Type No.
2 4 Rate Count
6 4 Rate Live Time
10 4 Rate Count
14 4 Rate Live Time
éé. 4 Flux
46 4 Error

PC Data File - Data

~
Y oang i




DIRECTORY FILES

Data files are unstructured serial files with variable length
records. Random access into these files is provided by a separate
Directory file. Directory files provide a two-level hierarchy of
pointers to each chapter (time period) in the data base. That data base
may consist of a single file or many files, each of which contains a

different (sequential) block of time.

A Directory file contains a header, a directory table, and a
chapter table. The header describes the data contained in each verse
and is identical in form to the headers on the data files. The
directory table has time-ordered entries in fhe following form:

1. Begin time.

2. End time.

3. Offset to first entry in chapter table.

4. Number of chapters.

5. Data file name (e.g. C:\dir\file.dat)
Entries in the chapter table have only two components:

1. Begin time of chapter.

2. Offset of chapter in data file.

A Directory file is produced by a directory program. This program
accepts a sequential list of data‘files’as input and traverses each
file, building the two tables described above as it goes. Directory
files will normally be kept on fast Winchester disk drives (or RAM
disk), while the data files they describe may be on any drive available

to the system.



An analysis program (such as a plot program) accesses a data base
via the named Directory file. 1Initially it need only read the two
time fields of each entry in the directory table. When seeking a
specific time it would look in this time table, read the remainder of
the desired directory field, read the block of chapter table entries
defined and locate the desired time, open the named data file (4if it

differs), and finally, read the chapter from the data file.

Note that the directory scheme will allow time periods that were
not included in the original data base to be 'logically' added later.
Thus it provides for updating data that are kept on write-once optical

disks.
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The Low-Energy-Particle-Group
Graphic Analysis Package

D. V. Reames
NASA/ Goddard Space Flight Center, Greenbelt, MD
/14,88

I. INTRODUCTION

A set of graphic analysis programs has been written that provide a
flexible means for studying multi-dimensional scientific data sets and
for the preparation of publication-quality figures. A typical data set
consists of a number of "events" for which several parameters have been
measured, such as fluxes of several particle species as a function of
time or a variety of particle, X-ray and radio parameters for many solar
particle events. Individual programs allow the data to be selected and
displayed in different ways while using a consistent set of menus and
commands .

The programs run on an IBM-PC /XT or /AT (or equivalent) equipped
with a Professional Graphics controller and display (640 x 480 pixels at
256 colors out of 4096). Black-and-white hard-copy plots may be made on
the Canon LPB-8 A2 or equivalent laser printer that supports the ISO
standard graphic command language. The programs are normally configured
to use a numeric coprocessor (8087/80287/80387) and require about 128KB
of RAM. A hard disk is recommended, but is not absolutely required. The
programs run under the MS-DOS (or PC-DOS) operating system, version 2.0
or later. Typical systems currently in use by our group are 80386-based
machines equipped with >60MB Winchester disk drives and 200MB/side
(Optotech) optical disk drives as well as the display and printer.

The programs accept input data files in the LECR-group standard
data format that is described herein. The files consist of an ASCII
header that describes the format of data fields followed by the data
itself that may be in either ASCII or binary form. The format is
designed to support extremely large multi-spacecraft particle data bases
that are stored on optical disk as well as small event files that can be
typed in with a standard text editor.

Individual programs in the set are "Cross", "2d", "Stripe",
"Matrix" and "Direct". Cross displays data in a 3-axis space consisting
of x and y axes in the display plane and a z axis represented by color
and/or the size or type of plotted symbol. The program 24 displays data
in a 2- dimensional space but it allows the display of multiple
functions of a single variable. Stripe is similar to 2d but displays in
a non-overlapped strip-chart mode. Matrix is similar to Cross but is
specifically designed for pulse-height data from particle telescopes.
Finally, Direct is a utility program that makes directories of time-
ordered data files for more efficient access and allows grouping of
files covering different time periods into a single directory.

In any of the plotting programs, data may be selected subject to
bounds on any of the parameters including those that are not plotted.
Any plotted axis may be linear, logarithmic or time (for temporal data).



The programs also allow new data quantities to be generated that are
algebraic combinations of the original ones, and these new quantities
can be selected for plotting along any axis.

During the last year, plots produced by these programs have been
included in about a dozen articles in Ap. J., Ap. J. (Letters), J.G.R.
and several conference proceedings. The plots are easily converted to
viewgraphs for oral presentations. The use of these programs has
reduced our group's need for manual drafting support and has sharply
reduced the time required for the preparation of scientific papers.

The ability to manipulate large quantities of data with relative
ease is a necessity of modern science. We intend to continue to expand
the power and convenience of these analysis programs.

II. OVERVIEW

This section describes the operation of the programs in sufficient

detail that the reader can begin to use them on existing data files.

Some familiarity with the MS-DOS operating system is assumed.

For simplicity, 1t is convenient to think of a data file as a table

of numbers. Each _ro he table corresponds o _a par mgxgggmwgr
ti rval,” each column giv _parameter

(e.g. 10 MeV proton flux, D1 pulsémnheight time, type II radio
intensity) in each event. Any of the columns may ] 1 plot
axis in the plot programs. Information in t e file header descrl es the
data format of each column, gives initial upper and lower bounds of the
‘axis and provides a title.

Programs are invoked from the DOS command line as follows:
Cd>cross datafile.l datafile.2 /p

Only the data files listed on the command line can be examined from
within the programs; you must exit and restart the program to select new
files. The programs are designed to accommodate either one or two
files, however, provisions for a third file have been included recently
with only minor inconveniences (the th1rd file header is partly obscured
in the menu dlsplay) If ( st _al al%mabe
directories, ) ' tory files. Usin 1

files a to plot data from multiple spacecraft on the same plot,

EEEZ;Eﬁﬁmgle (for non-directory files, events in the each flle must
correspond one for one) .

The optional parameter /p on the command line will send plots
directly to an on-line laser printer, otherwise they will go into the
file plot.las that can be printed later. The option should only be used
if the correct printer is actually on line.

In addition to plot.las, the programs open two other output files,
point.1lst and note.pad, that can be used for 1listing selected data
points and noting cursor positions with comments. Since these files are
automatically written on the default drive and subdirectory, the
programs should not be run with the optical disk selected (usually drive
E:) since these files can not be erased. Run the programs from C:.




The programs present the user with two primary data screens. The
menu screen is in text mode and is used for selection and editing of the
plot axes and labels and plot criteria. The plot screen is in high-
resolution graphic mode and shows the actual data plot and allows
additional axis scaling, cursoring, pan, zoom, color selection and
printing. A third screen, the options screen, is accessible from the
menu screen by pressing <Enter> on the first line or by pressing alt-0.
elsewhere; it allows selection and editing of several plot and print
options. The <Esc> key toggles between_the primary screens and exits

fr options screen. From any screeﬂngﬁéwprogram may be terminated
(returned to using “C (°C means the <Ctrl>-C combination).

To change an item on the menu screens, position the cursor to the
left of the item and press <Enter>. This will select a new value, a new
menu, or allow the line to be edited. <Enter> is also pressed when
editing is complete or the new menu item is chosen. The most important
keys to remember are:

Key Screen Function
<Enter> Plot Begin plotting.
Menu Select the current line for change

... enter the new values.

<Esc> Plot Stop plotting!
Exit any secondary mode.
Switch to menu screen.

Menu Exit any secondary menu (abandon changes).
Exit edit mode (abandon changes).
Switch to plot screen.

~C anywhere Exit the program (return to DOS).

On some machines, the <Enter> and <Esc> activities have been
programmed onto the buttons of a (Microsoft) mouse so the the entire
selection process can be controlled with the mouse.

In data files with many selectable axes, additional items may be
brought into view for selection or editing by using the <Pg Up> and <Pg
Dn> keys.

In Cross and Matrix, the last column, "Histogram", may be selected
as the second or third axis. This will cause the points to be binned in
1- or 2-dimensional space, respectively. The bin width for a given axis
is specified in parenthesis after the bounds on the editable axis
description line.

An important function on the high-resolution plot screen is:
P Copy the current plot to the printer (or to plot.las).

Descriptions of more advanced functions and tables of the complete 1list
of control keys are found later in this document.



The banner line, printed when a program is invoked, shows a version
number and date. The programs have evolved rapidly during the last two
years and that evolution is likely to continue. For best results the
date on this document should correspond with that on the banner line.

III. DATA FILES

Data files begin with an ASCII header that describes each of the
data fields (columns) in the file. The actual data follows the header
and may be either ASCII or binary as specified on the first line of the
header. The columns are grouped into records called verses in order to
group data of a similar kind i.e. data from a given particle telescope.
For a given time period or event, not all verses need be present, thus,
only the verses containing active data take up room in the data file.
The group of verses that make up an event or time period is called a
chapter.

The four types of verses presently defined are Rate, PHA, Flux, and

Algebraic. Rate verses are an extremely general type (despite the
cryptic name) since they can include a wide variety of fixed-length data
formats. PHA and Flux verses are rather specific to particle data.

Algebraic verses are defihed in the file header but have no
corresponding data in the file. The fields in the an Algebraic verse
represent algebraic combinations of the other data fields.

Each field in a Rate verse is described by a format as 1listed in
Table I. A field containing a begin and end time is format T2, a real
(floating point) value and error has format F2, and a single integer is
I (or I1) format, for example. The number and mixture of fields in a
verse 1is arbitrary (within limits given below) but the fields in the
data must correspond one-for-one with the descriptors in the header.
Figure 1 shows an example of a small file with ASCII data. The
description of each Rate verse in the header begins with "#n Rate". The
verse number, n, appears again at the beginning of each verse of data.
The 1line describing each field in the verse contains the format, the
initial axis limits and the title.

PHA verses are designed for pulse-height data . from multi-element
particle telescopes. The verses are of variable length and each verse
must begin with a byte count and a normalizing count rate. These are
followed by the group of pulse height fields for each particle. The
pulse height group is described only once in the header. The number of
particles represented in a given verse is inferred from the byte count.
A portion of a file header describing PHA verses is shown in Figure 2.
Only the Matrix program can plot pulse-height data, however, the other
programs can read the files and access the byte count and rate
information.



Table I. Format Descriptors for Data Fields. All format types may be
used in Rate verses; other verse types have a restricted set
of formats. The sizes of the data fields refer to binary

data only.

T Time (long, 32 bit, integer) - sec. since 1/1/70.

T2 Begin and end time.

I Single Integer (16 bit).

I2 Integer value and error (2*16 bit).

I3 Integer value, + error, - error (3*16 bit).

B Bit field (16 bit)- used for tag bits.

E2 Float begin and end values (2%32 bit).

F Single float value (32 bit).

F2 Float value and error (2%32 bit).

F3 Float value, + error, and - error (3%¥32 bit).

R2 Ratio- Float count and live time (2%32 bit).

Sn A byte string of n characters (partially implemented).
. Cn A command/status field of n bytes (partially implemented).

Flux verses are an efficient form for storing large numbers of
particle fluxes derived from a single pulse-height matrix. The
normalizing rates and counts are stored at the beginning of the verse
and the count of a given species and energy (box count) is stored as an
integer. This allows each flux to be stored in a 16-bit integer instead
of a 64-bit real value and error. The energy limits and geometry factor
needed to normalize each flux are listed as fields in the line of the
header describing that value. The programs calculate the flux and its
error from these various input values.

Algebraic verses are an extension of the general algebraic
capability in the programs that is described more fully elsewhere in
this document. In the programs, each data field is assigned a letter-
number combination where the letter represents the sequential verse
(beginning with A) and the number is the field number in the verse
(beginning with 0). Within a program it is easy to define a new data
quantity that is "2.567*A5/B7-1.3%(C0-Cl1);", for example, that combines
field descriptors and constants. These quantities may also be
predefined in an Algebraic verse in the file header if one is willing to
figure out the appropriate column numbers. Note that the expressions
can only refer to previously-defined non-algebraic fields above it in
the header. Note also that the letter assignments continue to increase
in the second file read in.

Figure 3 shows a portion of the header for a file with Flux, Rate
and Algebraic verses.
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BINARY CREATED 1988 MAR 04 14:00:42
ISEE-3 PHA DATA FILE
82/ 6/25 0: 0: 0 ; TIME OF THE FIRST CHAPTER
82/ 6/27 0: 0: 0 ; TIME OF THE LAST CHAPTER

0O o0 0:15:00 ; AVER. INTERVAL Y D HH:MM:SS
#0 RATE VERSE

T2 TIME
#5 PHA  ICH1ASTHI HET 1 A-STOP HIGH GAIN

L 0 200000 BYTE COUNT

R2 1.0E-6 1.0E5 RATE ICH1ASTHI

I 0 4096 200 Al ICH1ASTHI

I 0 4096 197.1 A2 ICH1ASTHI

I 0 4096 3533. C123 ICH1ASTHI

B 0 FFFF TAGS ICH1ASTHI
#6 PHA  ICHIASTLO HET 1 A-STOP LOW GAIN

L 0 200000 BYTE COUNT

R2 1.0E-6 1.0E5 RATE ICH1ASTLO

I 0 L4096 953. Al ICH1ASTLO

I 0 4096 931. A2 ICH1ASTLO

I 0 4o96  17833. C123 ICH1ASTLO

B 0 FFFF TAGS ICH1ASTLO
#7 PHA  ICHIBSTP HET 1 B-STOP PROTONS .

L 0 200000 BYTE COUNT

R2 1.0E-6 1.0E5 RATE ICH1BSTP

I 0 4096 614, Bl ICHIBSTP

I 0 4096 671. B2 ICH1BSTP

I 0 4096 3646. C432 ICHIBSTP

B 0 FFFF TAGS ICH1BSTP
#8 PHA  ICHIBSTE HET 1 B-STOP ELECTRONS

L 0 200000 BYTE COUNT

R2 1.0E-6 1.0E5 RATE ICH1BSTE

I 0 4096 614, Bl ICH1BSTE

I 0 4096 671. B2 ICH1BSTE

I 0 L4096 3646. C432 ICHIBSTE

B 0 FFFF TAGS ICH1BSTE
#9 PHA  ICHIBSTLO HET 1 B-STOP LOW GAIN

L 0 200000 BYTE COUNT

R2 1.0E-6 1.0E5 RATE ICH1BSTLO

I 0 4096 2245, Bl ICH1BSTLO

I 0 4096 4517, B2 ICH1BSTLO

I 0 4oge 17984, Cl32 ICH1BSTLO

B 0 FFFF TAGS ICH1BSTLO
#10 PHA ICHIPENHI HET 1 PEN HIGH GAIN

L 0 200000 BYTE COUNT

R2 1.0E-6 1.0E5 RATE ICH1PENHI

I 0 4096 614, B1 ICH1PENHI

I 0 4096 1016. c1 ICH1PENHI

I 0 4096 3646. Cl32 ICH1PENHI

B 0 FFFF TAGS ICH1PENHI

Figure 2. A portion of the header for a data file containing PHA
verses. Each particle measurement consists of three
integer pulse heights and a tag field for the verses
shown here. The third numeric field is the calibration
in MeV full scale (not yet fully supported).



BINARY CREATED 1987 NOV 20 13.17.53
ISEE-3 24 Hr Composition Data (trend checked)
78/ 8/15 0: 0: 0 ;s START TIME OF FILE

87/ 2/ 7 0:0:0 ; STOP TIME OF FILE
0 1 0000
#0 RATE

T2 TIME;

; Verses 1-4 omitted from figure
#5 FLUX 19-VLET I, EVENT TYPE O

R2 1.0E-05 1.0E+05 MEAN VLET ET O RATE
L 0 32767 COUNT ON VLET Mean ET O MATRIX
;TYPE E MIN E MAX GEOM PARTICLE MODENAME EVENT TYPE
I 1.90 2.82 0.259 C12 ;.  MD2
b 3.96 7.08 0.287 cC12 ; MD3
I 7.08 12.67 0.279 cC12 i  MD3
I 1.90 2.81 0.287 Ni4 i MD2
I 3.97 7.02 0.287 Nii4 ;  MD3
I 7.02 12.60 0.287 N1 5 3 MD3
I 1.90 2.80 0.287 0/(cm” ster sec MeV/AMU)
I 3.94 7.01 0.287 016 ;  MD3
I 7.01 12.53 0.287 016 ;  MD3
I 1.90 2.80 0.287 NE20 i MD2
I 4.00 7.16 0.287 NE20 ; MD3
I 7.16 12.58 0.287 NE20 i  MD3
I 1.90 2.80 0.287 MG24 i  MD2
I 3.97 7.10 0.287 MG24 ;  MD3
I 7.10 12.60 0.287 MG24 ; -MD3
I 1.90 2.80 0.285 SI128 i MD2
I 3.98 7.01 0.287 S128 i  MD3
I 7.01 12.53 0.287 s128 ; MD3
I 1.90 2.81 0.275 S32 ;. MD2
I 4.02 7.10 0.287 S32 ; MD3
I 7.10 12.53 0.287 s32 i MD3
I 1.91 2.80 0.269 cAho i MD2
I 3.96 7.13 0.287 CcAbo ; MD3
I 7.13 12.61 0.287 cAbo i MD3
I 1.90 2.80 0.287 Fe/(cm” ster sec MeV/AMU)
# 7 FLUX  22-VLET II, EVENT TYPE 1
R2 1.0E-05 1.0E+05 VLET II ET 1 RATE
L 0 32767 COUNT ON VLET II ET 1 MATRIX
I 1.10 1.34 0.252 HE4 i  IID2 22
I 1.34 1.63 0.272 ° HE4 s IID2 22
I 1.35 1.65 0.187 HE3 s  IID2 22
I 1.98 2.82 0.214  HE4 ;  IID3 22
I 2.29 3.24 0.221 HE4 ; IID3 22
# 8 RATE
R2 1.0E-05 1.0E+05 IILDI-(U)
R2 1.0E-05 1.0E+05 IIL
R2 1.0E-05 1.0E+05 IILZ2
R2 1.0E-05 1.0E+05 IILZ3
F2 .01 20 GlU/G3-.05; 1.3 °He/ 'He
F2 .005 10.1 F26/F8; 2- 3 Fe/0
F2 .99 1010 H1/H2-1.; >1.1 H/He
F2 .02 500 D2/D4; p/e

#END

Figure 3. An abridged version of the header for a file containing
Flux, Rate and Algebraic verses.
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Verse numbers must increase monotonically from verse to verse
throughout a chapter, but they do not have to be sequential. In
processing each chapter (in non-directoried files), the programs will
try to load each verse described in the header until an equal or smaller
verse number is found. Subsequent data will be treated as beginning
the next chapter.

Files containing ASCII data have some limits that do not apply to
to those with binary data. An ASCII verse is considered to be a single
line terminated by CR, LF. This line length is presently limited to 200
characters (multiple verses may be used to to overcome this limitation).
Files containing PHA verses can not now be ASCII. Note that ASCII files
are completely ASCII, they can not be partially binary. Data fields in
ASCII files may be entered in free format separated by one or more
blanks with no particular column alignment required, however, a
consequence of this is that a data field may not be left blank. Missing
data may be identified by using a negative error field or by omitting
the entire verse containing the data.

Data files do not have to be time ordered and, in fact, do not have
to contain time. When included on a file, however, time plays a special
role and it is treated somewhat differently from other variables. In
binary form, it must be encoded as a 32-bit integer representing the
number of seconds since 1970 Jan 1 0000:00 (valid from 1902 through
2038).  ASCII times may be entered in any of the 3 standard formats (
1978 aug 15 1500, 82/12/21 0101, 1987 102 1200) interchangeably, and

some latitude is allowed such as day of month > 31 or hours > 24,  The
axis boundaries for time are taken from the file begin and end times at g\
the top of the header; they are omitted from the data field definition. o Kg?
- 9
In binary files integers in the data are stored with least- E{Q J
significant byte (LSB) first. Real numbers are in IEEE 754 standard W ﬁ% %§)
form. These are the standard IBM-PC & 8087 coprocessor conventions.

treated as comments and ignored.
The S are currently limited to a total of<:§§;> columns
(axes),(éﬁf?éiggﬁjhnd 2 files (or directories). —

IV. DIRECTORIES

In the header and in ASCII data, lines beginning with a ';' will be §§y SK
| kn]

When the programs access normal data files, they do not assume any
particular ordering of the chapters in the file, therefore, the entire
file must be read sequentially each time a plot is produced. This is
tolerable for small files and it is necessary for general-purpose
plotting of unordered data, however, it becomes woefully unacceptable
when plotting a 10-year spacecraft data base. In order to cope with
these large time-ordered data bases and to take advantage of the random-
access optical disks on which they can be stored, support for a data-
directory system has been included in the software.

A directory file, containing pointers to the beginning of each
chapter in one or more time-ordered data files, can be created by the
Direct program. Direct takes its input from a small "make" file that
contains the name of the output directory and a sequential 1list of
input data files and the time interval to be included from each.  Data

P S——
st e e e T
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4

files in the il;t/sheulé:;;:zaégg§cal, except for the time intervals

that they contain. The first field in each chapter of the data files
must be the time.

When a directory is accessed by a plotting program, only the>
header "6n_ the first file is loaded, Furthermore, Direct allows its
first input data file to have the same begin and end time. This allows
the first file to be an editable header-only file so that axis names and
limits can be changed and algebraic verses can be added even though the
rest of the data files are stored in permanent form on a write-once
optical disk. An example of a directory make file with such a header is
shown in Figure 4. To create this directory, Direct is invoked with the
name of this file as a command-line argument. By convention, make-
directory files have the extent .md and the resulting directories are
given the extent .dir but the programs make no assumption about naming.

ic_30m.dir

c:\data\ic 30m.hdr 78 Aug 15 0000 78 Aug 15 0000
e:\isee\30m_a.flx 78 Aug 15 0000 82 jan 1 0000
e:\isee\30m b.flx 82 jan 1 0000 85 jan 1 0000
e:\isee\30m c.flx 85 jan 1 0000 87 feb 7 0000

Figure 4. Example of a make-directory file for
input to Direct. A header and three

\&/ data files are combined to form the
ba ; ) :
directory ic_30m.dir.
)’ \PJ) J;/(L
wudﬁg _Note that the di y facility allows new data to be added and
@ “~blocks of o0ld data to be replaced sImply ngreférenc1ng the Tfiles> and
O % ime peri i the desited orfder and creating @ fiew directory. There

is no separate limit to the number of times a given data file may be
referenced in_ a .md file. A total of 20 separate time blocks are
presently allowed in a dlrectory so that the directory can access data
from as many as 20 different fl%ﬁi;w o

T ——

7 “g Directories may be made for ASCII files as well as binary files
I (not a mixture in a single directory). This is convenient for making a
N < directory of a file containing a list of event times. Running a plot

) program such as 2d with this directory and a main data-base directory
N allows the user to step from event to event while examining any features
in the data base.

10



V. THE MENU AND OPTIONS SCREENS

When any of the plot programs is invoked, the menu screen comes
into view. Quantities on the menu screen are initially derived mainly
from the file header. The quantities on a given line may be altered by
positioning the cursor on the line (using <up-arrow> and <down-arrow)
keys) and pressing the <Enter> key. This "selected" quantity will
either 1) toggle to the next value, 2) display a new list and cursor for
further selection or 3) highlight the line or quantity with red or blue
background for alteration with the editor. Quantities on the options
screen are altered in the same way.

A. Axis Selection

Typical menu screens are shown in Figures 5 through 7. The top of
Figure 5 shows a menu screen from Cross with the cursor (not shown) in
the leftmost column. In the screen at the bottom of Figure 5, the y-
axis parameter has been selected and the cursor is on the sub-menu to
the right; it may be moved up and down and a new axis may be selected
(<Enter>) or the old axis retained (<Esc>).

If there are too many possible axes to show on the screen at once,
others may be seen using <Pg up> and <Pg dn>. The list is moved 10
lines at a time. Both the edit list below and the axis sub-menu begin
with the same variable and move together.

The linear/log fields may be toggled with <Enter>. These fields
should be selected after the axis is selected since they are "sticky",
i.e. this property stays with each axis as the axis is selected and
deselected. If the time axis is changed to linear or log, it will be
displayed in sec since the selected begin time (1978 Aug 15 0000 in the
example in Figure 5). This is useful in showing time since an event
onset, etc.

Menu screens for 2d and Matrix are shown Figures 6 and
respectively. The _format for 2d allows multiple y _values to
selected; limits for the first y-value in this list will be used for the .
@x&s\\hpundg For Matrix, & verse should be selectéd  before choosing
axes since the choice of axes changes with the verse selection.

In Cross and Matrix, the y or z axes may be selected as histogram.
Selecting the y axis as histogram produces a one-dimensional histogram
in which the events are binned based upon their x-value. The bin width
is derived from the number in parenthesis on the edit 1line for that
axis. For linear axes the bin width has the same data type and units as
the axis; for log axes the bin widths are multiplying factors for
floating-point variables and units of 256 log (dx/x) for integers (sorry
about that!). Further information on hlstograms is given on page 24.
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Cross plot 3.2 (all)
oxy.lst ISEE-3 Daily Avg. 0 >= l.e-4
x (log) :
1.90 2.80 O/(cm ster sec MeV/AMU)
y (log)

1. 9o° 2.80 Fe/(cm?

z (log) 3H / .
. e e

ster sec MeV/AMU)

AO 78 Aug 15 0000 87 Feb 7 0000 (86400)|TIME
Al -1.00E-4 1000 ( 1)[1.90 2.82 c12
A2  1.00E-4 10.10 ( 1)]1.90 2.80 0/(cm” ster sec MeV/AMU)
A3 -1.00E-4 1000 ( 1)]1.90 2.80 NE20
A} -1.00E-4 1000 ( 1)|1.90 2.80 MG24
A5 -1.00E-4 1000 ( 1)]1.90 2.80 S128
A6  1.00E-4 1.01 ( 1) 1 903 ﬁO Fe/(cm”~ ster sec MeV/AMU)
A7 1.00E-1 20 ( 1)1 He/ 'H
BO -5.00E-2 10.10 ( 1) A1/A2 C/O
Bl -2.50E-2 5.05 ( 1) |A3/A2; Ne/0
B2 -2.50E-2 5.05 ( 1) |ALh/A2; Mg/O
B3 -1.50E-2 3.03 ( 1) |A5/A2; Si/0
B4 -5.00E-3 10.10 { 1) |A6/A2; Fe/0
Z0 0 100 ( 0) |Histogram
Cross plot 3.2 (all)
oxy.lst ISEE-3 Daily Avg
x (log) :
1.90 2.80 O/(cm ster sec MeV/A
y (log)

-->

AO
Al
A2
A3
AL
A5
A6
A7
BO
Bl
B2
B3
BY
Z0

1. 90. 2.80 Fe/(cm ster sec MeV/
z (log) 3
. He/ He

78 Aug 15 0000 87 Feb 7

-1

1
-1
-1
-1

Figure 5.

.O0E-4
.00E-4
.00E-4
.00E-4
.O0E-4
.00E-4
.0CE-1
.00E-2
.50E-2
.50E-2
.50E-2
.00E-3

0

1000
10.10
1000
1000
1000
1.01
20
10.10
5.05
5.05
3.03
10.10

PN N SN SN N N N N PN N P

1.90 2

1 90 2.80 Fe/(cn® ster sec MeV/AMU)
. e/ He
Al/A2 c/o

A3/A2; Ne/O
A4/A2;  Mg/O
A5/A2; Si/0
A6/A2; Fe/0
Histogram

3-22-88
02:41:07 PM

T2

F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
I1

A typical menu screen for cross is shown at the top of

the figure. Below, the y-axis has been selected so

that the axis-selection sub-menu appears at the right.
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2-D V. 3.2 (xy) 3-22-88
e:ic_15m.dir ISEE-3 15 MIN SUM. DATA FILE 02:53:55 PM

x (time)
Time
y (log) :
0.22 2.00 Elec ICIIAZ2
30.24 45,20 Proton ICIB3

A0 78 Aug 15 0000 87 Feb 7 0000 ( 900)|Time T2
BO 1.00E-5 100000 ( 1) |HET I BSTP,HI RATE R2
B1 0 1000000 ( 1) [COUNT ON HET I BSTP,HI MATRIX L1
B2 1.00E-6 1000 ( 1)|22.14 27.17 Proton ICIB2 fI1
B3 1.00E-6 1000 ( 1)30.24 45.20 Proton ICIB3 fI1
B4  1.00E-6 1000 ( 1) |45.20 57.39 Proton ICIB3 fI1
CO 1.00E-5 100000 ( 1) [HET I BSTP,LO RATE R2
Cc1 0 1000000 ( 1) [COUNT ON HET I BSTP,LO MATRIX L1
C2 1.00E-6 1000 ( 1)(30.01 45.09 Hel4 ICIL3 fI1
C3 1.00E-6 1000 ( 1) {45.09 57.15 Helt ICIL3 fI1
DO 1.00E-5 100000 ( 1) |[HET I PEN,HI RATE R2
D1 0 1000000 ( 1) |COUNT ON HET I PEN,HI MATRIX L1
D2 1.00E-6 1000 ( 1){132.30 241.23 Proton ICIPH fI1
EO 1.00E-5 100000 ( 1) |HET II AST,HI RATE R2

2-D V. 3.2 (xy)
e:ic_15m.dir ISEE-3 15 MIN

x (time)
Time
y (log) :
0.22 2.00 Elec ICIIA2
30.24 45.20 Proton ICIB3

A0 78 Aug 15 0000 87 Feb 7 0000 (

BO 1.00E-5 100000 ( 1) [HET I BS
Bl 0 1000000 ( 1) |COUNT ON
B2 1.00E-6 1000 ( 1)|22.14 27
B3 1.00E-6 1000 ( 1)|30.24 45
B4  1.00E-6 1000 ( 1) |45.20 57
CO 1.00E-5 100000 ( 1) [HET I BS
C1 0 1000000 ( 1) |COUNT ON
C2 1.00E-6 1000 ( 1)|30.01 45
C3  1.00E-6 1000 ( 1)|45.09 57
DO 1.00E-5 100000 ( 1) |HET I PE
D1 0 1000000 ( 1) [COUNT ON
D2  1.00E-6 1000 ( 1)|132.30 2
EO 1.00E-5 100000 ( 1) |[HET II A

Figure 6. A typical menu screen for 2d is shown at the top of the
figure. Below, the third y-axis has been selected so
that the axis-selection sub-menu appears at the right.
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Matrix V. 3.2 (all) 3-22-88
82jun25.pha ISEE-3 PHA DATA FILE 03:15:49 PM
PHA verse B: ICHI1ASTHI HET 1 A-STOP HIGH GAIN
x (linear) :
A2 ICH1ASTHI
y (linear) :
Al ICH1ASTHI
z (linear) :
C123 ICH1ASTHI

A0 82 Jun 25 0000 82 Jun 27 0000 ( 900)|TIME T2
B2 0 4096 ( 1) |A1 ICH1ASTHI I1
B3 0 L4oo6 ( 1) |A2 ICH1ASTHI I1
BY4 0 4096 ( 1) {C123 ICH1ASTHI I1
B5 0 FFFF M=FFFF|TAGS ICH1ASTHI Bl
Z0 0 100 ( 0) |Histogram I1

Matrix V. 3.2 (all)
82jun25.pha ISEE-3 PHA DATA F
-->PHA verse S: ICV2HE VLET 2 EVE
x (linear) :

D2 ICV2HE
y (linear) :

D1 ICV2HE

z (linear) :
E ICV2HE

A0 82 Jun 25 0000 82 Jun 27 0000 (

S2 0 2048 ( 1) |D1 IC
S3 0 2048 ( 1) D2 Ic
Sh 0 1024 ( 1)|E IC
S5 0 FFFF M=FFFF|TAGS 1IC
Z0 0 100 ( 0) |Histogra

Figure 7. A menu screen from the Matrix program is shown at the top.
The bottom panel shows a similar screen with the verse
sub-menu selcted. The verse should be selected before
selecting individual axes in a verse.
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B. Editing Axis Data

Lines of axis data containing limits, bin widths and labels appear
at the bottom of the menu screens. Lines begin with a letter that
changes when the verse or the file changes, and a number that sequences
within a verse. This composite axis number is used to identify axes in
algebraic expressions. This number is followed by the lower and upper
bounds, the bin width, the axis label and the data-type descriptor.

It is possible to edit axis lines, to delete them, and to insert
new lines. To delete a line, move the cursor to the line (not in edit
mode) and press <“Backspace>. The line will disappear for the remainder
of the session and will not be involved in any bounds checking. To add a
new axis see the section on algebraic axes.

To edit data on an axis line, position to the beginning of the line
and press <Enter>. When editing is complete pressing <Enter> will cause
the new data to be read; <Esc> will select the old data. A recognized
value error on a new line will cause the PC to beep once.

Within edit mode the arrow, tab, home and end keys position the
cursor, <Ins> toggles insert (blue)/ replace (red), <Del> deletes the
cursored character, <backspace> deletes to the left, and the
alphanumeric keys type normally. It is also possible to enter some
printer control characters in the text fields using the standard
keyboard feature that allows entering their decimal equivalents. Two
characters of special interest are partial-line-down (alt-139) and
partial-line-up (alt-140) that allow embedded subscripts and
superscripts.

In edit mode, the vertical arrows have the effect of accepting the
new data on the current line then moving to the current cursor location
on the next line if the target line is editable. If the target line is
not editable, the effect is the same as <Enter>.

Fields containing time may be entered in a variety of formats.
Dates may be entered in year/month/day formats like 1978 Apr 10 or
78/04/10. The 3-character month may be any mixture of upper and lower
case. The year- day of year format may also be used, e.g. 1978 100.
The U4-digit years may be replaced by their last 2 digits. UT time may
be written as a 4-digit value with or without a colon.

C. Algebraic Axes

New axes involving combinations of the original ones may be entered
by typing “<Enter>. A new edit line will be shown at the end of the
axis 1list (ahead of the histogram line in Cross and Matrix). The first
line entered will define a new algebraic verse. An expression is
typed in the field that usually contains the axis label. The expression
may contain constants (e.g. 5 or 3.14159 or 6.23e-4), variables (e.g. A5
or C15) that refer to previously-defined non-algebraic fields and the
operators +, -, *  / unary -, and ( ) at any nesting level. The
expression must end with ; and may be followed by a text label if space
permits.

If the expression involves only integers (Il1), the result will be
integral, otherwise it will be float (F1 or F2). Expressions resulting
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in errors or overflow will not pass bounds tests; those with missing
values will.

In algebraic expressions involving quantities with errors (e.g. F2
format), the errors are propagated to the result using the usual rules
for derivatives. Asymmetric errors (F3) are converted to a symmetric
form for propagation.

D. The Options Screen

The creation of a plot from a data set can involve a large number
of selection and formatting parameters. The values of some of these
parameters are accessible on the options screen that is available for
each of the plotting programs.

Typical options menus for Cross and 2d are shown with default
settings in Figure 8. An options menu is obtained from the menu screen
by pressing <Enter> with the cursor on the top line or by pressing alt-0
on any other line. Fields in the options screen are selected or edited
using <Enter> in a manner similar to those on the menu screen.

Referring to Figure 8, we consider each line of the options menu in
order in the following sections.

1. Axis Bounds.

Axis bounds check specifies whether all axes or just the x, y, and
z axes are required to be within bounds for the point to be included.
Fields with data absent for a given event are not considered to be out
of bounds unless these fields are selected for plotting. Missing data
means that either the verse containing the data is absent or the
quantity has a negative error value.

2. Cross Correlation

An x-y cross-correlation coefficient (unweighted) may be calculated
for direct (non-histogram) plots. If this calculation is enabled, the
coefficient will be shown on the plot.

3. Formatting, symbols, colors and labels.

Plotting of error bars may be enabled or disabled for points with
defined errors. Successive points may be joined with a fine line in the
order they are encountered if desired. Out-of-bounds points are treated
as if they do not exist in the join sequence. At present the point-
joining algorithm does not consider the the averaging interval on time-
ordered .dir files as it obviously should.

The date format output by .the program may be selected. The format
for date input to the program is always optional.

The Z-axis option or curve option allows a choice of the color and
size of points on the display screen and the symbol and size of the
points on the printed plot. With the exception of one-dimensional
histograms in Cross or Matrix, the symbol on the PGA screen is always an
open circle. The printed version of a plot may contain any of 9 pre-
defined symbols, however, in lieu of color.
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Cross plo 3-20-88
culg.plt 10:43:51 PM
x (time)
Star
y (linea
X-ra
z (linea
X-ra
A0 68 J T1
BO I1
B1 I1
B2 I1
B3 11
B4 I1
B5 I1
B6 I1
B7 I1
B8 I1
B9 IV-III Delay (min) I1
B10 Herringbone I1
B11 -90 Flare Longitude I1
B12 -1 Particles?(Y=1,N=0) I1
B13 -2 Start Frequency I1
B14 0 VGG UNSB Bit Fields B1
3-20-88
09:57:25 PM
T1
I1
I1
I1
11
I1
11
I1
11
11
I1
B10 11
B11 I1
B12 1 ( 1) |Particles?(Y=1,N=0 I1

Figure 8. The options screens selected for Cross (top) and
for 2d (bottom). The option screen is actually a
submenu of the main menu screen that is selected
from the first line or by using alt-0.
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NEZ.

In Cross the Z-axis option "size and color" will cause the circle
size and color to vary together on the PGA screen and displayed in the
z-axis scale if it is selected. The size of the corresponding symbol on
the printed plot will vary similarly but the symbol itself can be
selected separately. In the "color/symbol" option, the PGA display
remains the same, but the printed plot maps the z-axis to a series of
symbols of increasing density but fixed (selectable) size. The "none"
option allows overrides the z-axis variation and plots the all points
with the same symbol of the chosen size and type.

In 2d, the curve number plays the role of a z-axis value. The
mapping of each curve to a given symbol, color and size can be
independently selected among a the define set of values.

A separate y-axis label may be typed in for 2d since none of the
individual labels may be appropriate to all of the plotted curves. The
labels of the individual curves are shown together with the
corresponding symbol to the right of the plot.

The absolute size of the printed x-y box (excluding labels) may be
set in each of the programs. Restraint should be used in shrinking the
plots since character sizes do not scale. If the box is made too large,
wrapping and other undesirable phenomena may occur. Note that the
maximum reasonable size of each axis will depend upon the orientation of
the plot on the page and the presence or absence of a bin 1list (see
below) .

A considerable effort has been made to avoid aliasing in mapping
data onto a discrete number of pixels. Mapping 1000 pulse-height
channels onto 900 pixels will cause every 10*" value to disappear, for
example. Furthermore, the printed plot can have a pixel resolution that
is 4 times that of the PGA screen. Integer data items are always mapped
at an integral number per pixel, i.e. 1:1, 2:1, 3:1 etc. and never 1.1:1
as in the example above. The display resolution parameter can be varied
in factors of 2 from 512, appropriate for the PGA, to higher values that
are appropriate for large box sizes on the laser printer.

When axes other than the plotted ones are used as bounds, it is
useful to have the values of those bounds printed on the plot. If the
"Header and bins" option is chosen, all of the data shown on the menu
screen at the time a plot is made is copied to the top of page
containing the plot. The "Header only" option prints only the top few
lines with the program name, date, time and file names and titles.

Either the portrait or landscape orientations may be chosen. The
box size should be consistent with this choice.

The default font cartridge assumed by the programs is the Canon
Elite 12 cartridge A. For finished plots or viewgraphs the 16 or 18
point fonts on the HP Presentations 1 cartridge (92286R) may be used.
The plot on the cover of this document is produced with Presentation
Bold 16, other plots are labeled in Elite 12 bold (Pres. Bold 18 is
overkill). The programs cannot tell which cartridge is in place. The
correct cartridge must be in place before running a program in /p mode
and it can not be changed during a single run.
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4. Time Synchronism and stepping.

When two directory files are examined together they may be joined
(in the data-base sense) along the time axis.  This allows the programs
to plot the 10 MeV proton intensity on IMP against the corresponding
intensity on ISEE "at the same time". The treatment of this synchronism
is controlled by the time-mode fields in the options menu. An
independent time mode is appropriate for plotting as a function of time,
so that 15-min and 2-hr averaged data can be displayed correctly on the
same plot, for example. The "Sync. OK" setting is appropriate for
joining the files as in the ISEE vs. IMP example, and the time tolerance
may be set as desired.

When multiple directories are accessed, the primary time axis is
always that on the Tirst—directory file. The first time axis should be
selected when time is displayed. The bounds on the this axis then
determine the limits of the plot and it is these bounds that must be set
to plot a 2- day 1nterva1 out of a 10 -year data base for example. Time

e L S E = = AL

The time step fields on the options menu control the behavior of
the alt-T time-step command that is available when the high-resolution
graphic screen is displayed. The step and lag parameters are expressed
as a fraction of the time interval defined by the bounds on the primary
time axis. The width of this interval is not changed in a time step but
its position is displaced in time. For the example shown in Figure 8, a
step of 0.9 and a lag of 0.1 will cause the time that occurs at the 90%
position in the old interval to be moved to the 10% position in the
newly displayed interval. The time step parameters may be set as
desired; negative values are also permitted.

Other modes involve the actual times on the data files in the
stepping process. If the mode labeled "Fract. + next t on file O" is
chosen with the previous values of step and lag, the time at 90% of the
interval,t , will be found, the first file (file 0) will be advanced to
the next °time after t , and this new time will appear at the 10%
position of the new intdkval. It is this mode that allows a data base
to be easily scanned as file 1 with an event list as file 0. Each event
time can be located at a convenient place. 1n_Lhe_£;glg_gf__y;eﬂ__ﬂh;l%;
stepping from event to event. ( Note that both files must be directories

The final mode will advance to the next time occurring on either
directory file in the stepping process as above.

It __dis not necessary for time t to be selected as a d1splay axis for
stepping ‘to occur. — e
/\‘—_——//“‘
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E. Control Keys in the Menu/Options Mode.

A complete key listing for the menu and options modes is shown in
table II.

Table II -Key Definitions in Menu/Options Mode

Escape Exit the current mode

F1 " " " " (obsolete)

~C Exit to DOS

up/down arrows Move cursor one row

Pg up/Pg down Move axis list up/down 10 lines.

“Backspace Delete the axis descriptor on the current
line if it is not currently selected as
X, ¥, or z. (Menu screen only)

Enter Select or change current row (see below)

Axis select: (Menu screen only)

Escape

F1

up/down arrows
Pg up/Pg down
Enter

Return to menu mode -no changes
" " "

Move cursor one row

Move list up/down 10 lines.

Select current row for menu

~C Exit to DOS.

Edit parameters:
Escape Exit edit field -no changes
Insert Toggle insert(blue)/replace(red).

left/rt arrows
up/down arrows

Tab left/rt
Home

Move cursor one column

Accept changes on current line and
move to next editable line if any.

Move to next tab stop (8 col).

Move to left end of line

End Move to right end of line

Del Delete char under cursor
Backspace Delete char to left of cursor
ASCII char Insert/repl. the char. (>=20H)
Enter Accept current line, ret. to menu.
“C Exit the program

alt-0 Display options screen:.
Parameters in the options screen may be selected or
edited just as those in the menu screen. Escape returns
to menu mode.
VI. THE GRAPHICS SCREEN
The selected plot is shown on the graphics screen. When axes or
scaling has been changed, only the axis box will appear. This allows

the

When all changes

plotted.

scaling to be checked without taking the time to plot the points.
are complete, press <Enter> to cause points
<Esc> toggles between the menu and graphic screens.

to be

Point plotting may be terminated immediately by pressing <Esc)>.
This is useful when mistakes are made that could result in a very long
plotting time (e.g. 10 years of a 15-min data base).
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The z-axis scale may be displayed to the right of the plot using
"Z. The presentation toggles from color bar, to circle size and color,
to off using this key.

A box cursor or tracking cross may be selected with "X that toggles
between the small cursor, the cross and the undisplayed states. The
step size of the cursor is determined by the bin widths (values in
parenthesis on the menu screen) associated with the displayed axes. The
tab keys will move the cursor along the x-axis 8 steps at a time.

A. Pan and Zoom Control.

The initial size of the displayed plot is controlled by the axis
boundaries selected on the menu screen. The plot is scaled so that the
full range within these bounds may be viewed. The plot may be expanded
and examined within the initial bounds using the pan and zoom
capabilities of the graphic screen.

Adjacent pairs of function keys are used to expand or contract
(zoom) each axis: F7/F8 for x, F5/F6 for y and F3/F4 for z. Expansion
occurs after values are mapped to the integer plot space so that
rounding errors can occur on highly expanded axes. The program will beep
when the expansion causes a resolution of less‘than 50 pixels/display
(2%). Resolution can be retained or restored by changing the bounds for
that axis on the menu screen (rather than the function keys).

Panning the x- and y- window in an expanded space is basically a
cursor-controlled function. The cursor is active even when not
displayed. The cursor moves with the arrow keys and moves the window
over the plot (slowly) at the edge of the plot until it reaches axis
bounds. The plot may also be moved in half-page increments with <page>
and “<arrow> keys. Further details on cursor control and all other keys
are given in Table III. Note particularly that S moves the current
cursor point to the lower left corner of the plot window.

When a histogram is selected but the points are not yet plotted, a
box the size of the histogram bin appears in the lower left corner of
the plot. The alt-function keys may be used to adjust the size of this
box. The initial box widths are set from the box-width parameters in
parenthesis on the axis listing in the menu screen.

B. Printing Plots and Listing Points

The °P key sends a plot to the laser printer or to plot.las. The
appearance of this plot is strongly controlled by printer options that
have been selected on the options menu as described previously.

The “L key makes a listing of each valid point on the listing file
point.lst. For Cross and Matrix, the listing includes the x, y and =z
values of each point that is plotted or the x and y value if the y-axis
is a histogram count. For 2d and Stripe, each line of output contains
the x value and all selected y values. If one y-value meets the criteria
for display, all y values will be listed (unless the bounds check
variable is set to "all", in which case the point is neither listed or
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plotted). Histogram counts or algebraic axes may be listed just as any
other variables.

The output listing file is formatted in a manner similar to a input
data file. To use this capability, only a single file should be written
or the individual files may be stripped apart with an editor. It 1is
essential to rename point.lst ( or any other output file) after it is
created if you wish to save it. A new point.lst is created (destroying
the old) whenever one of the plotting programs is invoked.

The 1listing capability is an extremely powerful tool since it
allows the creation of new selected data files. It is possible to
selectively 1list all time periods with Fe/O > 0.5, for example,
beginning with a large data base. The ability to list the values of
complex algebraic expressions is also useful. Careful thought should be
given to the selection criteria involved in the output listing, however.

If alpha-numeric keys are typed in graphics mode, they appear on
the screen at the cursor position as expected. This feature is not fully
implemented, however, since this text is not copied to the printer when
the screen is replotted after "“P. Similar comments apply for the
rubber-band line toggled on and off with “R. :

C. Color-Select Mode

A sub-mode of graphic screen is used to select and adjust the color
palette. It is selected with alt-C and ended with <Esc>. Since normal
graphic keys are disabled during color select, the note "set color!"
appears on the screen to flag the new mode. It is wise to display a
color-bar scale with “Z before entering color-select mode so that you
are not flying blind.

Several color palettes may be selected in this mode as seen in
Table III. The normal "rainbow" palette repeats its color sequence over
a z-axis distance set by the gradient adjustment using the left-right
arrows. The other palettes vary from black at low z to white at high =z
over a width determined by the gradient setting. The phase or location
of the mid-point of the variation is changed with the vertical arrow
keys. The text color may be changed with the + and - keys.

The palette is useful in emphasizing or suppressing various regions

of the z-axis. The algorithms were developed for studying star images
and the C code was provided by R. Kaipa.
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Table III -Key Definitions in Graphic Mode

F3/F4 Expand/Contract z (color) axis

F5/F6 Expand/Contract y axis

F7/F8 Expand/Contract x axis

Escape Stop a data plot or Select Menu mode
Enter Replot data

“C Exit to DOS

“L Add list points (x,y,z) to point.lst
“P Add plot to printer file (plot.las) or print it
“S Shift current cursor coord to origin
“X Toggle cursor - Box/Tracking cross/Off
~Z Toggle z(color)-axis display

Arrow keys Step cursor left, right, up, down

* Right arrow Move right 1/2 page (+x)
® Left arrow Move left 1/2 page (-x)

Page up Move up 1/2 page (+y)

Page down Move down 1/2 page (-y)

~ Page up Step z (color) scale up

~ Page down Step z (color) scale down

Home Move curs. to origin (lower left) on screen
End Move curs. to upper right corner

“Home Move plot to origin (lower left) of plot space
“End Move plot to upper right corner of plot space

alt-F3/alt-F4 Shrink/expand z-axis histogram bin (no effect)
alt-F5/alt-F6 Shrink/expand y-axis histogram bin
alt-F7/alt-F8 Shrink/expand x-axis histogram bin

alt-C Enter color-set mode:
Esc Leave color-set mode
a Select "apple" color set.
g Select "gray" color set.
i Select "inferno" color set.
r Select "rainbow" color set.
Rt/left arrow Incr/decr color gradient
“Rt/"left Fast " " "
Up/down arrow Raise/lower color axis
“Up/~down Fast " " "
+/- Move color of cursor

alt-H Save current 1-D histogram

alt-N Enter notepad.
All edit keys are active for the current line.

Enter Save line, return to graphic screen
Esc Abandon line and return
alt-T Step forward in time.

(Left-over features, not fully implemented)

ASCII char Type char on screen

“R Rubber-band-line toggle
W Re-initialize windows
F1 Select Menu mode
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D. Histograms

The histogram capability has been provided in the Cross and Matrix
programs to determine the distribution of events in one or two
dimensional space with or without constraints on other parameters in the
data base. Histograms may be formed in log or linear space. Binning is
accomplished using sparse matrix techniques (binary trees) and dynamic
memory allocation.

The histogram axis behaves somewhat differently from other axes. It
can not be used as a parameter in an algebraic expression, for example.
In printing plots and listing points, the behavior is different from
direct plots. <Enter> causes the binning to occur and the plot to be
produced, “P and "L assume that the binning has occurred and generate
their output rapidly from the current histogram. For direct plots, °P
and “L can be used in lieu of <Enter> since they rescan the data to
produce their output.

{Esc> may be used to interrupt the histogram binning and produce a
partial result as with a direct plot.

A special facility has been installed for one-dimensional
histograms to allow a subset histogram to overlay a previously-generated
histogram. The procedure for using the histogram-save facility, “<H, is
as follows: 1) Generate the larger less-constraifned histogram as usual.
2) Press YH to save it. 3) Return to the menu screen and set the
additional axis constraints. 4) Return to the graphics screen and press
<Enter>; both histograms will appear. 5) Make hardcopies with "“P and -L
as desired. Both histograms will be erased together under the usual
conditions such as a scale change, axis change or option change. The
event count associated with the plot is for the last histogram only
although the bin count includes both. An example of a single histogram
is shown in Figure 9 and an overlaid histogram in Figure 10.

An example of a 2-D histogram is shown in Figure 11. Note that a
large number of points may be binned, but the number of bins should be
kept reasonable. The programs are not presently protected against
memory overflow which probably occurs at about 2000 bins. If this
becomes a problem, inform the author.

The histogram bin width is stored in the same format as the axis
variable being binned. Little attention has been 1lavished on
beautifying these formats. In linear space, the bin widths are entered
in the appropriate units of the variable, integer bins for integers and
float bins for float variables (types F, E, R, fI, etc.). Time bins are
entered in sec in long integer format (no exponents).

In log space bin widths are interpreted as multiplicative factors
e.g. 2.0 makes factor-of-2 bins and 1.414 makes 2 bins per factor of 2.
For illegal values the default value of 2 is used. For binning integers
in log space the value 256 log (factor) is used, e.g. 256 for factor-of-
2 bins, 128 for two bins per factor of 2. This strange mapping occurs
for historical reasons because it allowed all integer operations to take
place at high speed with no floating-point operations. Integers are
still mapped to log space by a table look up.
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E. The Notepad.

A capability has been added to the programs recently to facilitate
the 1laborious process of scanning through large quantities of data to
determine the times and intensities of particle increases. The notepad
capability allows the user to capture the current cursor coordinates on
a line of text, add edited comments to that line, and then append the
line to the output file, note.pad.

To use the notepad, position the cursor as desired and press alt-N.
The coordinates will appear on a text line in edit mode. After making
any changes to the line, it may be accepted using <Enter> or rejected
using <Esc>. The alt-N, <Esc> combination may also be used simply to
view the cursor coordinates.

The screen containing the notepad line will accumulate these lines
as long as the menu screen is not accessed. These earlier lines may not
be edited, however, and they do not necessarily show the complete
contents of note.pad. Like plot.las and point.lst, the file note.pad
should be renamed, to save its contents, when the program is exited.

VII. SAMPLE PLOTS.

A selection of printed plots that illustrate different plot modes
are shown in Figures 9- 17. Figures 9- 11 show histograms as described
previously. Fig. 9 is printed with the standard Elite cartridge and the
axis list in the header is included to show the criteria involved in the
point selection on the plot. Fig. 10 was produced in a more finished
form with the axis list omitted and using the Prestige 16 font. The
primary histogram in Fig. 10 is the same as that in Fig. 9 and the
secondary one was proguced by enabling the lower bound (removing the
minus sign) on the “He/ He axis.

Figure 11 shows an example of 2-D binning from Matrix. Another
example from Matrix with three separate pulse heights enabled and log
axes 1s shown in Fig. 12. Note that the algebraic capability can be
used plot pulse-height sums that are often of interest.

Figure 13 shows a more traditional time history plot combining data
from two spacecraft. The plot is produced in landscape mode with the
16-point Prestige font. Figure 14 combines data from two files with
different averaging periods. Figure 15 shows a more compressed view of
energetic particle data with solar flare particles rising from the
galactic cosmic-ray background.

Figures 16 and 17 demonstrate the use of the programs for utility
plotting. The former shows the look-angle distributions of different
facets of a telescope being designed and the latter was used to study an
FFT algorithm. In both cases, the output of the programs that made
these calculations was modified slightly to produce plotable files.
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VIII. SOFTWARE DISTRIBUTION, PHILOSOPHY AND EVOLUTION

Copies of the software and of this document will be made available
to users in the scientific and technical community upon request. Please
feel free to make additional copies of both.

The source code for this software comprises over 11,000 lines of C
code (and a small amount of assembly code). No commercial subroutine
packages (e. g. graphics subroutine packages) were used. Code
development has been driven by the requirements of specific scientific
projects and we did not shrink from adding an important capability
because the interface was a bit inelegant. Nevertheless, speed,
convenience and ease of use were considered to be extremely important
since they strongly affect productivity. Some of the keystroke
sequences especially the Cntl- and Alt- sequences may be difficult for
beginners to remember but are faster than menus or commands for
experienced users.

A standard (but not proprietary) computer, display and printer were
chosen by our group expressly to avoid having to waste software
resources on supporting many different devices. An extremely high
performance system with a display, printer and optical disk can be
purchased for under $10K. Several scientists can be equipped with these
systems for the price of one man-year of an experienced programmer.

Many of the limitations of the programs have been mentioned above.
There are some additional 1limits on the dynamic range of plotted
variables, log axes should not range over more than about 12 orders of
magnitude, for example, and numbers along the axes that are forced into
e-format (e. g. 2.345e-12) do not fit within the borders of the plot
screen since most of the pixels have been reserved for data rather than
for labels. This type of problem be overcome by rescaling the data onto
a more benign range with the algebraic facility.

The programs are expected to evolve as new capabilities are added.
Suggestions and comments on this evolution are welcome, however, the
programming resources that have produced this software and are available
for changes consist of one physicist available part time. Suggestions
that are accompanied by offers of assistance will be given priority.
Source code for the package will not normally be distributed in order to
avoid the creation of many incompatible versions; if you are interested
in making changes, I would prefer to work with you so that useful
changes are made available to all users.
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Cross plot 3.2 (all) 3-26-88
\isee\oxy.lst ISEE-3 Daily Avg. 0 >= 1l.e-4 06:35:27 PM

x (log, bin= 34.4%)
A6/A2; Fe/0
vy (linear)

No. of Days
A0 78 Aug 15 0000 87 Feb 7 0000 (86400)|TIME T2
Al -1.00E-4 1000 ( 1){1.90 2.82 c12 F2
A2 1.00E-4 1000 ( 1)[1.90 2.80 0/(cm” ster sec MeV/AMU) F2
A3 -1.00E-4 1000 ( 1){1.90 2.80 NE20 F2
A4  -1.00E-4 1000 ( 1)[{1.90 2.80 MG24 F2
A5 -1.00E-4 1000 ( 1){1.90 2.80 S128 5 F2
A6  1.00E-4 1000 ( 1) 1.903 2.§O Fe/(cm~ ster sec MeV/AMU) F2
A7 -1.50E-1 20 ( 1)|1.3 “He/ He (-0.05) F2
BO -5.00E-2 10.10 ( 1) [A1/A2; c/0 F2
B1 -2.50E-2 5.05 ( 1) |A3/A2; Ne/0 F2
B2 -2.50E-2 5.05 ( 1) |Al4/A2; Mg/0 F2
B3 -1.50E-2 3.03 { 1) [A5/A2; Si/0 F2
B4 5.00E-3 10.10 ( 1.41)(A6/A2; Fe/0 F2
Z0 0 100 ( 0) |[No. of Days I1
100 T T T — T T T T T T 585 events
19 bins
B | 19 shown
- - max=80
80 — 227 _
>
@ | _
a
% - i
o
S n i
= 4o | —
i % i
I % 7 _
20 — —
0 I 527 /|//,4¢ A geil //P% /&é Zza L1
1072 1071 10° 10t

A6/A2; Fe/O

Figure 9. Single Histogram in Elite font and axes in header 27



Cross pPLoT 3.2 (ALL) 3—26-8&

\1see\oxy.LsT ISEE-3 DAILYy AvG. 0 >= 1.e-4 07:05:10 PM
1 T T I T T I T I I T <I 1 T T 81 EVENTS
00 ! 13 BINS
i 1 32 sHown
_ 4 MAx=18

80 7 _

60 - —

NuMBeER OF DAYS

40 |- -
7

A6/A2; FE/O

Ficure 10. DuAaL HISTOGRAM IN PRESTIGE 16 FONT. 28



MaTRIX V. 3.2 (ALL)

3-26-88

82JUN25.PHA ISEE-3 PHA DATA FILE 07:43:47 PM
PHA verse Q: ICV1HE VLET 1 EVENT TYPE 1
X (LINEAR, BIN=1) :
D1 ICV1HE
Y (LINEAR, BIN=1) :
D1 ICV1HE
z (LoG) : BINNING DATA!
HIsSTOGRAM
A0 82 Jun 25 0000 82 Jun 27 0000 ( 900) ITIME T2
Q2 0 60 ( 1)ID1 ICVI1HE I1
Q3 0 60 ( 1) D1 ICV1HE I1
Q4 0 1 ( 1) IE ICV1HE I1
a5 0 FFFF M=FFFFITAGS ICV1HE Bl
20 0 300 ( 0) IHIsTOoGRAM I1
60 1 1 1 1 I 1 1 1 1 l T 1 1 1 I I 1 1 l 1 I Ifl 1 I T T
- ’ 1 3455 EVENTS
B 1 535 BINS
i 1 535 SHOWN
50 B 1 mMAx=26
A 1 HIsTOGRAM
40 —
w i ]
= =}
- = - -
=
= 'l | 2
30 - 71 10° - @
= l : - ®
20 | -
[ ) ] 101 - e
10 [ ] - .
i i 0 _
0 _l 1 1 1 l 1 ] 1 1 l 1 1 1 1 l 1 1 1 1 l 1 1 1 1 | ! 1 1 I- 10
0 10 20 30 40 50 60
D1 ICVI1HE
FIGURE 11. A PULSE-HEIGHT HISTOGRAM (MORE VIVID IN COLOR) 29



82JuN25.PHA ISEE-3 PHA DATA FILE 07:45:43 PM °
PHA verse I: ICH2ASTHI  HET 2 A-STOP HIGH GAIN .

x (LoG) :
A2 ICH2ASTHI
Y (LoG) :
Al ICH2ASTHI
z (Log) :
C123 ICH2ASTHI
A0 82 Jun 25 0000 82 Jun 25 0600 ( 900) ITIME T2
I2 0 4096 ( 1) IAl ICH2ASTHI I1
I3 0 4096 ( 1) 1A2 ICH2ASTHI I1
I4 0 4096 ( 1) IC123 1ICH2ASTHI I1
I5 0 FFFF M=FFFFITAGS ICH2ASTHI Bl
Z0 0 300 ( 0) IHISTOGRAM I1
5410 EVENTS
1 1 | ] . T I 1 1 I 1 T l:l l [} 5410 SHOWN
103 —
I ° | c123 ICH2ASTHI
: - ' -O
O 2 -
< 100 [ ° ]
~ B i 103 O
cl-:l, o ° _ O
p. | )
- | 10® =0
w0t 1 co
L2 s @ i -
= : : (:) ° A 101 - (o]
© o o : o
- o o @ o ooo0o0 (@]e)] - _
0 — 0
100 —T 1 ° T °‘:°l I 1 OI 1 1 l | 1 1 1 I 1 ] 10
109 10l 102 103

A2 ICH2ASTHI

Ficure 12. A 3-axis PHA DISTRIBUTION 30
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2 D V. 3.2 (xv) 3-27-88
E:I8_8HR.DIR IMP-8 8 HR AvG. 05:34:10 PM

7658 EVENTS
7658 SHOWN

e 121 230 PrROTON

10_1l|lllllllllIIIIIIlIIIII

1072 ~

PROTONS/(CM2 STER SEC MEV)

1074

U

lll "| 1' M

:-d ” }ll ' ll[[ ||/ w b 4

® \ " l j n‘ﬁ’l | ’,Ull "
10-5 Ll ol | ||| LI '

1978 1979 1980 1981 1982 1983 1984

TIME

FIGURE 15. SOLAR CYCLE VIEW SHOWING SOLAR AND GALACTIC PROTONS 33
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2-D. V. 3.2 (xy)

FOUR.LST

FFT OF SQUARE WAVES

X (LINEAR) :

3-27-88
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X
Y (LINEAR) :
INPUT*.08
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T ImMAG
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Table III -Key Definitions in Graphic Mode

F3/F4 Expand/Contract z (color) axis

F5/F6 Expand/Contract y axis

F7/F8 Expand/Contract x axis

Escape Stop a data plot or Select Menu mode
Enter Replot data

“C Exit to DOS

“L Add list points (x,y,z) to point.lst
“P Add plot to printer file (plot.las) or print it
“S Shift current cursor coord to origin
~X Toggle cursor - Box/Tracking cross/Off
~Z Toggle z(color)-axis display

Arrow keys
~ Right arrow
“~ Left arrow

Step cursor left, right, up, down
Move right 1/2 page (+x)
Move left 1/2 page (-x)

Page up Move up 1/2 page (+y)

Page down Move down 1/2 page (-y)

~ Page up Step z (color) scale up

~ Page down Step z (color) scale down

Home Move curs. to origin (lower left) on screen
End Move curs. to upper right corner

“Home Move plot to origin (lower left) of plot space
“End Move plot to upper right corner of plot space

alt-F3/alt-Fl4
alt-F5/alt-F6
alt-F7/alt-F8

Shrink/expand z-axis histogram bin (no effect)
Shrink/expand y-axis histogram bin
Shrink/expand x-axis histogram bin

alt-C Enter color-set mode:
Esc Leave color-set mode
a Select "apple" color set.
g Select "gray" color set.
i Select "inferno" color set.
r Select "rainbow" color set.
Rt/left arrow Incr/decr color gradient
“Rt/"left Fast " " "
Up/down arrow Raise/lower color axis
“Up/~down Fast " " "
+/= Move color of cursor

alt-H Save current 1-D histogram

alt-N Enter notepad.
All edit keys are active for the current line.
Enter Save line, return to graphic screen
Esc Abandon line and return

alt-T Step forward in time.

(Left-over features, not fully implemented)

ASCII char Type char on screen

“R Rubber-band-line toggle

"W Re-initialize windows @ﬁéfélmﬁ&&/
F1 Select Menu mode
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D. Histograms

The histogram capability has been provided in the Cross and Matrix
programs to determine the distribution of events in one or two
dimensional space with or without constraints on other parameters in the
data base. Histograms may be formed in log or linear space. Binning is
accomplished using sparse matrix techniques (binary trees) and dynamic
memory allocation.

The histogram axis behaves somewhat differently from other axes. It
can not be used as a parameter in an algebraic expression, for example.
In printing plots and listing points, the behavior is different from
direct plots. <Enter> causes the binning to occur and the plot to be
produced, “P and "L assume that the binning has occurred and generate
their output rapidly from the current histogram. For direct plots, “P
and “L can be used in lieu of <Enter> since they rescan the data to
produce their output.

<Esc> may be used to interrupt the histogram binning and produce a
partial result as with a direct plot.

A special facility has been installed for one-dimensional
histograms to allow a subset histogram to overlay a previously-generated
histogram. The procedure for using the histogram-save facility, "H, is
as follows: 1) Generate the larger less-constrained histogram as usual.
2) Press "H to save it. 3) Return to the menu screen and set the
additional axis constraints. 4) Return to the graphics screen and press
{Enter>; both histograms will appear. 5) Make hardcopies with "P and “L
as desired. Both histograms will be erased together under the wusual
conditions such as a scale change, axis change or option change. The
event count associated with the plot is for. the last histogram only
although the bin count includes both. An example of a single histogram
is shown in Figure 9 and an overlaid histogram in Figure 10.

An example of a 2-D histogram is shown in Figure 11. Note that a
large number of points may be binned, but the number of bins should be
kept reasonable. The programs are not presently protected against
memory overflow which probably occurs at about 2000 bins. If this
becomes a problem, inform the author.

The histogram bin width is stored in the same format as the axis
variable being binned. Little attention has been lavished on
beautifying these formats. In linear space, the bin widths are entered
in the appropriate units of the variable, integer bins for integers and
float bins for float variables (types F, E, R, fI, etc.). Time bins are
entered in sec in long integer format (no exponents).

In 1log space bin widths are interpreted as multiplicative factors
e.g. 2.0 makes factor-of-2 bins and 1.414 makes 2 bins per factor of 2.
For illegal values the default value of 2 is used. For binning integers
in log space the value 256 log_(factor) is used, e.g. 256 for factor-of-
2 bins, 128 for two bins per factor of 2. This strange mapping occurs
for historical reasons because it allowed all integer operations to take
place at high speed with no floating-point operations. Integers are
still mapped to log space by a table look up.
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Table I.-Key Definitions in Menu/Options Mode

F1
Escape
F10

“C
up/down

Pg up/Pg down
“Backspace

Enter

Axis

Edit

alt-0

Select graphics mode
"

Enable/Disable the "append command"

" "

option

to output command file

Exit to DOS

arrows

Move cursor one row
Move axis list up/down 10 lines.
Delete the axis descriptor on the current

line (if it is not currently selected as
X, y, or z).
Select or change current row (see below)

select:

Escape

F1

up/down arrows
Pg up/Pg down
Enter

“C

axis parameters:

Escape
Insert
left/rt arrows
up/down arrows

Tab left/rt
Home

End

Del
Backspace
ASCII char
Enter

~C

Return to menu mode -no changes
" " "

Move cursor one row

Move list up/down 10 lines.

Select current row for menu

Exit to DOS.

Return to menu mode -no changes

Toggle insert(blue)/replace(red).

Move cursor one column

Accept changes on current line and
move to next editable line.

Move to next tab stop (8 col).

Move to left end of line

Move to right end of line

Delete char under cursor

Delete char to left of cursor

Insert/repl. the char. (>=20H)

Accept current line, ret. to menu.

Exit the program

Display options screen:.

Parameters in the options screen

edited just as those in the menu screen. F1 returns

to menu mode.

Table II -Key Definitions in Graphic Mode

F1
F2
F10

F3/F4
F5/F6
F7/F8
Escape
Enter

“C
"L
“P
]
X
“Z

Select Menu mode

Toggle active panel

Enable/Disable the "append command" option
to output command file

Expand/Contract z (color) axis
Expand/Contract y axis

Expand/Contract x axis

Stop a data plot or start it

Replot data

Exit to DOS
Add list points (x,y,z) to point.lst

Add plot to printer file (plot.las) or print it

Shift current cursor coord to origin
Toggle cursor - Box/Tracking cross/Off
Toggle z(color)-axis display

may be selected or

Add +o Cress ,
Documedtation



Arrow keys Step cursor left, right, up, down
" Right arrow Move right 1/2 page (+x)
* Left arrow Move left 1/2 page (-x)

Page up Move up 1/2 page (+y)

Page down Move down 1/2 page (-y)

* Page up Step z (color) scale up

~ Page down Step z (color) scale down

Home Move curs. to origin (lower left) on screen
End Move curs. to upper right corner

“Home Move plot to origin (lower left) of plot space
“End Move plot to upper right corner of plot space

alt-F3/alt-F4 Shrink/expand z-axis histogram bin (no effect)
alt-F5/alt-F6 Shrink/expand y-axis histogram bin
alt-F7/alt-F8 Shrink/expand x-axis histogram bin

alt _L/alt R Move Z-axis left\right ( after right shift\left shift)

sft_F2/sft F3 Increment/Decrement panel movement step size (<<1/>>1)
sft Flii/sft F9 Move panel diagonally downwards/upwards

sft_F5/sft F8 Move panel left/right

sft F6/sft F7 Move panel upwards/downwards

alt-C Enter color-set mode:
Esc Leave color-set mode
a Select "apple" color set.
g Select "grey" color set.
i Select "inferno" color set.
r Select "rainbow" color set.
Rt/left arrow Incr/decr color gradient
“Rt/"left Fast " " "
Up/down arrow Raise/lower color axis
“Up/“down Fast " " "
+/= Move color of cursor

(Left-over features, not fully implemented)
ASCII char Type char on screen
“R Rubber-band-line toggle
W Refresh the PANELS and all ATRRIBUTES
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MACRO - An Integrated Graphic Analysis Package for
MATRIX & CROSS

A unified version of MATRIX and CROSS - MACRO (previously
COMBINE ) is developed which enables multiple analysis to be performed in a
particular session. The software has an optional front-end Command Language
Interface (CLI), and also the capability to perform realtime analysis.

Features:

The salient feature of Macro is the ability to open as many panels as the user
requires and perform distinct analysis in each panel. An optional Command File can
be created to interface with the software; this minimizes the need to input repetitively
the information required to perform analysis in related sessions. The command file
name is an optional first command argument for Macro. The session summary,
which itself forms a command file for subsequent session(s), is the second command
argument for Macro. For example:

C>
C> Macro <Input command file> < Output command file>

The input command file name is optional;
C> Macro .. OK.

But, in conjunction with output command file, input command file name is required.
C> Macro <output command file> .. ERROR'!

Again, the output command file name is optional.
C> Macro <input command file> .. OK

In other words, the first argument is always the input, and second argument is always
the output. Default input and output files are built into the software.

Default input command file name : i.cmd

Default output command file name : o.cmd

The possible commands in a command file are listed below. The number or the
index on the left of the command indicates the precise order of the command in the
command file. Any other possible combination could result in errors.

1) Command
Type
2) File Culg.plt

2) Plotfile  Plot.las
2) Listfile  List.Ist
2) Notefile Note.pad
3) Npan 1

Cpan 1
4) Ispha 0
5) Verse B



Axis X A0

Delete B2
Set Z0 1 50 ( 1)!Number of Events
Cursor 0
Binlist 1
Zmode 2
Color 0
Symbol 4
Errbar 0
Join 0
Datefmt 2
Checkall 1
Syncmode 0
Toler 300
Toffset 0
Portrait 1
Tstep 8
Stepmode 0
Tlag 02
Font 0
Dispen 1
Xlabel 1
Ylabel 1
Zlabel 1
Display 1
List 1
Print 1
Main 1
Auxlabel 1
Axismode X 1
Boxsize 1500 1800
Dor 00

Dtop 1024 840
Curloc 512 420
Dispx 0 1024
Dispy 0 1600
Zaxis 2
Zax_step 2
Newcol O

Help on commands:

Command

This is a header command to indicate that a command input file is effective.
This is required as the first command in any input command file. Absence
of this command in a command file overrides all the commands that follow in
the input file.



Type
Not currently used.

File <input data file name>
The name of the input data file. At most three (3) data files can be currently
opened. Each data file has to be command input seperately.As was
previously, directories or files only. No mixed mode. Default is culg.plt.
Plotfile <plot file name>

The name of any plot file. The last of the input plot file names is effective.
Default is plot.las.

Listfile < list file name>

’I'hé name of any listing file. The last of the input list file names is effective.
Default is list.1st. ‘

Notefile <note file name>

The name of any note pad file. The last of the input note file names is
effective. Default is note.pad.

Npan #
The number of panels required. Default # is 1.
Cpan #

Current panel in context. Used to change the context of the panel. Default
#1is 1. The current panel is effective until a new one is specified.

Axis Axis Column

This command is used to select the Axis with a particular Column in the
current panel. Default Axis is X ; default Column is AQ.

Delete Column
Command used to delete Column in the current panel. Default Column B2.
Ispha #

Command used to prescribe the current panel for MATRIX (# = 1) or for
CROSS (# = 0). Must be specified for each panel else default is CROSS.

Verse Verse
The Verse is selected as the active verse in Matrix. Default Verse is B.

Set Column Lower bound Higher bound (Bin width) [Label
To change/edit a particular Column . Defaultis B2 2 3 ( 1)INew



Cursor #
Enable the cursor if # = 1; disable the cursor if #=0.
Binlist #

Plot/List Annotation.
Header only if # = 0; Header and all bins if # = 1.

Zmode #

Z_Axis option value specifying the plotted/printed variation of the symbol
with Z-axis value.

# =0, none;

# =1, color/symbol;

# =2, color & size;

# =3, size/symbol;
Color #

Color; default # = 64.

Symbol #
Print Symbol

#=0, symbol is + #=135, symbol is oo
#=1, symbol is x # = 6, symbol is A
#=2, symbol is * #=17, symbol is @
#=73,symbolis A # = 8, symbol is H
#=4,symbolis O # =9, text value.

Errbar #

Enable error bars if # = 1; else disable error bars if # =0;
Plot point if value < 1.5 error

Join #

Join sequential points if # = 1; else display points if # = 0.
Datefmt #

Date output format type

# =0, format typeis 78 Apr 10

# =1, format type is 78 / 04/ 10

# =2, format type is 78 100
Checkall #

Check axis bounds on all columns if # = 1; else check on x, y, z only.



Syncmode #

Time synchronization of multiple files; independent or sync. if times within
tolerance.

Toler #
# = Time sync. tolerance.
Toffset #

# = Time sync. offset

Portrait #

Laser printer plot orientation.
if #=0, orientation is Landscape; else if # = 1, Portrait

Stepmode #
Time step mode.
#=0: Fraction of dt only;
# = 1: Fraction + next time on file 0;
# = 2: Fract. + next time on any file.
Tstep #

Time step value = #; fraction of current time interval.
Default = 0.9

Tlag #

Time lag value = #; fraction of current time interval.
Default = 0.1 :

Font #

Font number

# =0, Elite;

# =1, H.PPrestige 14;

#=2, HP. Prestige 16.
Dispen #

if # =0 disable display in the current panel; if # = 1, enable.
Xlabel #

if #= 1, label X axis in the plot.



Ylabel #
if #=1, label Y axis in the plot
Zlabel #

if # =1, label Z axis in the plot

Display #
if # = 1, display the plot on the screen; else not.
List #

if # = 1, List the coordinates of all the points on the current panel to list file,
else not.

Print #
if # =1, plot the plot on plot file (laser printer), else not.
Main #
if # =1, return to text window for further analysis.
Auxlabel #
Write auxilliary details like event count, number plotted etc.
# =0, none;
# =1, realtime plot
# =2, end of plot
# =3, realtime and end of plot
Axismode Axis #
Set axis mode of Axis # =0, linear
#=1,log
# =2, time.
Boxsize # #
Laser printer box size (300/inch) of panel 1; all other panels are scaled
proportionally. Default 1500 1500.
Dor # #
Origin of the current panel. Default 0, 0 (Npan =1)

Dtop # #
Diagonal upper bounds of the current panel. Default 1024, 840 for panel # 1



Note(s)

Curloc # #
X, Y coordinates of Cursor location; default (512,420)

Dispx # #
X axis range with lower and upper bounds for the current panel; default
0, 1024 (Cpan=1)
1048, 2048 (Cpan =2)
Dispy # #
Y axis range with lower and upper bounds for the current panel;default
0, 840 (Cpan=1)
0, 840 (Cpan = 2)
Zaxis #
Z axis scale display type
# =0, none; .
# =1, color bar whose width indicates symbol size
# =2, selected points in scale
Zax_step #
Step size for movement of the Z axis location
Newcol #
Create a new algebraic column if # = 1.

Enters a new algebraic column that can be set as desired using the SET
command.

1) The commands in the COMMAND LIST without any index, can occur any
number of times.

2) Focus on the command CPAN: this command is required when ever the
context of the panel changes.

3) Command(s) which refer to unindentifiable quantities are not effected.
For example,
Axis X C2.

If Coulmn C2 is not defined at the time the above command is sequenced in
the command input file, the axis X is not set to C2. This error is possible if
C2 is an algebraic column, not yet defined.
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templ.dir
d:\spectrum\templ.hdr
d:\spectrum\templ.dat

1978 aug 15 0000
1978 aug 15 0000

1978 aug 15 0000
1982 jan 1 0000



BINARY CR
ISEE-3 8

78/ 8/15
82/ 1/ 1
0 0

Ne Ne “oe

#0 RATE
T2

# 7 FLUX

1.

2
H 55? g
|

[l o e Y o o

EATED

1987 NOV 21 04:54

Hr Composition Data (trend checked)

0: O:
0: O:
0800

0
0

TIME OF FIRST CHAPT.

; START TIME OF FILE
; STOP TIME OF FILE

22-VLET II,

OE-05

MIN

1.10
1.34
1.35
1.98
2.29
3.72
2.26

E

1.0E+05
32767
MAX
1.34
1.63
1.65
2.82
3.24
5.42
3.41

GEOM

0.252
0.272
0.187
0.214
0.221
0.227
0.206

IN FILE 78/ 8/15 0

TIME ;
EVENT TYPE 1
VLET II ET 1

0:

0

COUNT ON VLET II
MODENAME EVENT TYPE

PARTICLE
HE4
HE4
HE3
HE4
HE4
HE4
HE3

Ne N Ne Ne Ne N N

IID2
IID2
IID2
IID3
IID3
IID3
IID3

Jm@%%b‘?\ |

MATRIX

22
22
22
22
22
22
22

W



D:\SPECTRUM>print templ.hdr

D:\SPECTRUM\TEMP1.HDR is currently being printed

I

D:\SPECTRUM ypextemgl dat )

Binary creat 9/10/89
Short intervals
78 aug 15 0000
82 jan 1 0000
#0 Rate
T2 Time
# 7 FLUX 22-VLET II, EVENT TYPE 1
R2 1.0E-05 1.0E+05 VLET II ET 1 RATE
L 0 32767 COUNT ON VLET II ET 1 MATRIX
; TYPE E MIN E MAX GEOM PARTICLE MODENAME EVENT TYPE
A\ 1.10 1.34 0.252 HE4 ;  IID2 22
L 1.34 1.63 0.272 HE4 : IID2 22
L 1.35 1.65 0.187 HE3 ; I1ID2 22
L 1.98 2.82 0.214 HE4 H IID3 22
L | 2.29 3.24 0.221 HE4 : IID3 22
+ L 3.72 5.42 0.227 HE4 ; IID3 22
L 2.26 3.41 0.206 HE3 ; IID3 22
#End



comp8.dir

c:\isee\comp8.hdr 1978 aug 15 0000 1978 aug 15 0000
c:\isee\comp8at.flx 1978 aug 15 0000 1983 jan 1 0000
:/
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TEMP1 HDR 996
TEMP1 BAK 152
TEMP1 DIR 469
PLOT LAS 10
POINT LST 0
NOTE PAD 62
FLUXREAD C 1193
SPECT DAT 23603
TEST DIR 139
28 File(s)

D:\SPECTRUM>dir /w

9-10-89
9-06-89
9-10-89
9-10-89
9-10-89
9-10-89
4-20-90
9-10-89
7-05-90

l:41a
7:52p
1:42a
4:43a
1:48a
1:48a
8:44p
1:48a
3:45p

251904 bytes free

Volume in drive D has no label
Directory of D:\SPECTRUM

: .. CCOMPBAT _FLX

INTL LIS BIGABUND BAT VERT EXE

(CoMP8 ™MD EXAMP HDR ~ <COMP8 ~ DIR

INT1A BAK /INT1A DIR/ @EMP1l . _DATI

TEMP1 BAK  §rEMP1 DIR}  PLOT LAS

FLUXREAD C SPECT DAT TEST DIR
28 File(s) 251904 bytes free

D:\SPECTRUM>

COMP8 ___HDR)
FSUM EXE
TIA  MD
POINT  LST

COMP8 BAK
DIRECT EXE

/fNTiA'_——ﬁT§7




#include <stdio.h>
/* change struct and print formats according to the number of flux verses */

struct flux ver {
int ver;
long start;
long stop:
int req:
float rate;
float live;
long cnt;
int phal;
int pha2;
int pha3;
int pha4;
int phab;
int pha6;

}

struct flux ver rec;
main(argc,argv)

int argc;
char *argv[]:

FILE *fp;
char ch;
char buffer[30];

if ((fp = fopen(argv[1l],"rb")) == NULL)
printf("\n FILE CANNOT BE OPENED"):;

fscanf(fp, "%s",buffer);

while ((strcmp(buffer,"#END") != 0) && (!feof(£fp)))
fscanf(fp, "%s",buffer);

printf("\n Buffer = %s",buffer);

ch = fgetc(fp):
ch = fgetc(fp):
ch = fgetc(£fp):

while (!feof(fp)) {
fread(&rec, sizeof(struct flux ver),1, fp);
printf("\n %4 %14 %14 %4 %f %f %1d %d %d %¥d %¥d ¥d 3¥d",rec.ver,rec.start,r
ec.stop, y
rec.req,rec.rate, rec.live, rec.cnt,rec.phal, rec.pha2, rec.pha33,
rec.pha4,rec.pha5, rec.phabt);

fclose(fp):
} /* end program */
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intla.dir
d:\spectrum\intla.lis 1978 aug 15 0000 1982 jan 1 0000

It . mdo



ASCII
Short intervals
78 aug 15 0000
82 jan 1 0000
#0 Rate
T2 Time
#End
1978 Sep 23 1400 1978 Sep 24 1808
1978 Sep 25 2332 1978 Sep 27 1348

1979 Apr 3 1440 1979 Apr 4 0728
1979 Apr 5 0812 1979 Apr 6 1844
1979 Jun 6 1542 1979 Jun 6 2146
1979 Jun 7 2230 1979 Jun 9 1630
1979 Jul 6 0108 1979 Jul 6 2044
1979 Jul 7 0508 1979 Jul 9 0636
1979 Aug 19 0646 1979 Aug 20 0922
1979 Aug 20 1814 1979 Aug 23 0118
1979 Sep 14 2344 1979 Sep 18 0800
1979 Nov 16 0244 1979 Nov 18 1812
1980 Apr 4 1945 1980 Apr 7 1457
1980 Jul 18 1440 1980 Jul 18 1920
1980 Jul 19 1304 1980 Jul 21 1720
1980 Oct 15 1756 1980 Oct 19 1132
1980 Nov 23 1723 1980 Nov 26 2347
1981 Apr 1 0813 1981 Apr 3 1929
1981 Apr 10 2347 1981 Apr 14 0035
1981 Apr 24 1652 1981 Apr 26 0228

1981 Apr 26 0900 1981 Apr 27 0752
1981 May 9 0510 1981 May 10 1858
1981 May 11 2258 1981 May 13 0038
1981 May 16 1527 1981 May 17 1639
1981 May 18 0707 1981 May 19 1903
1981 Jul 20 1854 1981 Jul 23 0322
1981 Aug 9 1019 1981 Aug 12 0915
1981 Oct 9 0239 1981 Oct 12 0835
1981 Oct 12 0932 1981 Oct 13 1044
1981 Oct 14 1856 1981 Oct 16 1516
1981 Dec 11 1701 1981 Dec 13 0841

[e¥oNoloNoNoRoRoNoNoRoloNoNooNoNoNoNooNojoNoleeolofooNoNoN o)



comp8.dir
d:\spectrum\comp8.hdr 1978 aug 15 0000 1978 aug 15 0000
d:\spectrum\comp8at.flx 1978 aug 15 0000 1982 jan 1 0000

Compd ml



BINARY CREATED 1987 NOV 21 04:54 Vgp
ISEE-3 8 Hr Composition Data (trend checked) i
¥

78/ 8/15 0: 0: O ;s START TIME OF FILE J“WW
82/ 1/ 1 0: 0: O ; STOP TIME OF FILE (;U
0 0 0800

TIME OF FIRST CHAPT. IN FILE 78/ 8/15 0: 0: O

Ne “Ne Neo

#0 RATE

T2 ~ TIME ;
#1 FLUX 7-HET I BSTP, HIGH GAIN

R2 1.0E-05 1.0E+05 HET I BSTP,HI RATE

L 0 32767 COUNT ON HET I BSTP,HI MATRIX
; TYPE E MIN E MAX GEOM PARTICLE MODENAME EVENT TYPE

I 22.14 27.17 1.705 PROTON ; IB2 7
# 2 FLUX 9-HET I BST, LOW GAIN

R2 1.0E-05 1.0E+05 HET I BSTP,LO RATE

L 0 32767 COUNT ON HET I BSTP, LO MATRIX
: TYPE E MIN E MAX GEOM PARTICLE MODENAME EVENT TYPE

I 30.01 45.09 1.598 HE4 : IL3 9
# 3 FLUX 12-HET II AST, HIGH GAIN

R2 1.0E-05 1.0E+05 HET II AST,HI RATE

L 0 32767 COUNT ON HET II AST,HI MATRIX
: TYPE E MIN E MAX GEOM PARTICLE MODENAME EVENT TYPE

I 4.45 6.41 1.107 PROTON ; IIA2 12

I 7.08 12.83 1.283 PROTON ; IIA3 12

I 0.22 2.00 1.280 ELEC ; IIA2 12

I 7.08 12.64 1.217 HE4 : IIA3 12
# 4 FLUX 13-HET II AST, LOW GAIN

R2 1.0E-05 1.0E+05 HET II AST,LO RATE

L 0 32767 COUNT ON HET II AST,LO MATRIX
: TYPE E MIN E MAX GEOM PARTICLE MODENAME EVENT TYPE

I 24.44 47.86 1.270 cl12 ; IIA3 13

I 12.71 24.76 1.283 N14 : IIA3 13

I 24.76 45.52 1.279 N14 : IIA3 13

I 9.50 13.01 1.273 016 ; IIA2 13

I 14.11 24.27 1.283 ol6 ; IIA3 13

I 24.27 45.08 1.282 ol6 ; IIA3 13

I 25.33 46.07 1.283 SI28 : IIA3 13

I 15.07 23.00 1.255 FE56 : IIA2 13

I 24.99 45.56 1.283 FE56 : IIA3 13
# 5 FLUX 19-VLET I, EVENT TYPE O

R2 1.0E-05 1.0E+05 MEAN VLET ET O RATE

L 0 32767 COUNT ON VLET Mean ET O MATRIX
: TYPE E MIN E MAX GEOM PARTICLE MODENAME EVENT TYPE

I 1.90 2.82 0.259 cl12 : MD2

I 3.96 7.08 0.287 CcCl12 ; MD3

I 7.08 12.67 0.279 Cc12 ; MD3

I 1.90 2.81 0.287 N14 : MD2

I 3.97 7.02 0.287 N14 ; MD3

I 7.02 12.60 0.287 N14 : MD3

I 1.90 2.80 0.287 016 ; MD2

I 3.94 7.01 0.287 016 ; MD3

I 7.01 12.53 0.287 016 : MD3

I 1.90 2.80 0.287 NE20 : MD2

I 4.00 7.16 0.287 NE20 : MD3

I 7.16 12.58 0.287 NE20 : MD3
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# 6

#
2

; TYPE

7
R
L
Y
I
I
I
I
I
I
I

~e

# 8
R2
R2
R2
R2
R2
R2

#END

FLUX

1.90
3.97
7.10
1.90
3.98
7.01
1.90
4.02
7.10
1.91
3.96
7.13
1.90
4.01
7.11
12.55

FLUX

1.0E-05

0
E MIN

1.10
1.34
1.35
1.98
2.29
3.72
2.26

RATE

1.0E-05
1.0E-05
1.0E-05
1.0E-05
1.0E-05
1.0E-05

2.80
7.10
12.60
2.80
7.01
12.53
2.81
7.10
12.53
2.80
7.13
12.61
2.80
7.11
12.55
24.03

21-VLET II,

22-VLET II,

1.0E+05
32767
MAX
1.34
1.63
1.65
2.82
3.24
5.42
3.41

1.0E+05
1.0E+05
1.0E+05
1.0E+05
1.0E+05
1.0E+05

0.287
0.287
0.287
0.285
0.287
0.287
0.275
0.287
0.287
0.269
0.287
0.287
0.287
0.287
0.287
0.287

MG24
MG24
MG24
SI128
S128
S128
S32

S32

S32

Ca40
CA40
CAa40
FE56
FE56
FE56
FE56

NO NO NE NE NP NG NE NP NE Ne Ne NO Ne N N N

EVENT TYPE O

GEOM
0.252
0.272
0.187
0.214
0.221
0.227
0.206

EVENT TYPE 1

VLET II ET 1

MD2
MD3
MD3
MD2
MD3
MD3
MD2
MD3
MD3
MD2
MD3
MD3
MD2
MD3
MD3
MD3

COUNT ON VLET II
MODENAME EVENT TYPE

PARTICLE
HE4
HE4
HE3
HE4
HE4
HE4
HE3

Ne Ne Ne Ne Ne No “o

IILDI-(U)
IIL

IILZ2
IILZ3
IIA1H-(U)
IIAS

IID2
IID2
IID2
IID3
IID3
IID3
IID3

22
22
22
22
22
22
22

COWPX el 2z

MATRIX



ASCII
2-D V. 4.0 (x
; templ.dir

1978 Aug 15 0000
1982 Jan 1 0000
0 0 0800

#0 Rate

T2 TIME
F2 .01 1010

E2 1 100

S8 0 8

;F2 le-006

1 F2 1le-006
;F2 le-006
:F2 le-006
;F2 le-006
;F2 le-006
;F2 le-006
#End

0 1978 Sep 23
; IID2
1978 Sep 23
H IID2
1978 Sep 23
H IID2
1978 Sep 23
; IID3
1978 Sep 23
; IID3
1978 Sep 23
; IID3
1978 Sep 23
: IID3

o O O O O o

1978 Sep 25
; IID2
1978 Sep 25
H IID2
1978 Sep 25
H IID2
1978 Sep 25
; I1ID3
1978 Sep 25
; 1ID3
1978 Sep 25
H IID3
1978 Sep 25
H IID3

o O O O O o o

1979 Apr
; IID2
1979 Apr
; I1ID2
1979 Apr
H IID2
1979 Apr
; IID3
1979 Apr
H I1ID3
1979 Apr

o O O O o o
W W w w w w

y)

.
1 4

ISEE-

3

Intensity .

Energy

Name

1000
1000
1000
1000
1000
1000
1000

1400
1400
1400
1400
1400
1400

1400

2332
2332
2332
2332
2332
2332

2332

1440
1440
1440
1440
1440

1440

re——TI

1.10
1.34
1.35
1.98
2.29
3.72
2.26

8 H

1.34
1.63
1.65
2.82
3.24
5.42
3.41

1978 Sep 24

22
1978
22
1978
22
1978
22
1978
22
1978
22
1978
22

1978
22
1978
22
1978
22
1978
22
1978
22
1978
22
1978
22

1979
22
1979
22
1979
22
1979
22
1979
22
1979

Sep
Sep
Sep
Sep
Sep

Sep

Sep
Sep
Sep
Sep
Sep
Sep

Sep

Apr
Apr
Apr
Apr
Apr

Apr

24
24
24
24
24

24

27
27
27
27
27
27

27

N N T - T

r Composition Data (trend checked)

HE4
HE4
HE3
HE4
HE4
HE4
HE3
1808
1808
1808
1808
1808
1808

1808

1348
1348
1348
1348
1348
1348
1348

0728
0728
0728
0728
0728

0728

Ne N Ne Ne Ne Ne N

IID2 22
IID2 22
IID2 22
I1ID3 22
IID3 22
IID3 22
IID3 22
. A \»\’ JV\
ekt 7 AL
39.6 1.38
41.5 1.24
3.12 0.402
14.2 0.48
37.2 0.718
28.6 0.464
1.25 0.124
36.2 0.418
24.4 0.301
2.03 0.103
5.44 0.094
7.98 0.105
2.46 0.0432
0.233 0.017
82.1 1.65
56.2 1.2
4.36 0.395
12.5 0.373
16.3 0.395
4.18 0.147

1.98
2.29
3.72

2.26

1.34
1.35
1.98
2.29
3.72

2.26

1.34
1.35
1.98
2.29

3.72

3.24
5.42

3.41

2.82
3.24

5.42

09/10/89

hos
Spect

HE4

HE3

HE4

HE4

HE4

HE3

HE4

HE4

HE3

HE4

HE4

HE4

HE3

HE4

HE4

HE3

HE4

HE4

HE4



o O O O O o o o O O O o o o o O O O O O o

o O O O o o o

IID3
Apr
IID3

Apr
IID2
Apr
IID2
Apr
IID2
Apr
IID3
Apr
IID3
Apr
IID3
Apr
IID3

Jun
IID2
Jun
IID2
Jun
IID2
Jun
I1ID3
Jun
IID3
Jun
IID3
Jun
IID3

Jun
IID2
Jun
IID2
Jun
IID2
Jun
IID3
Jun
IID3
Jun
I1D3
Jun
IID3

Jul
IID2
Jul
IID2
Jul
IID2
Jul
IID3
Jul
IID3
Jul
IID3
Jul

a aa a o o

(8]

(&)}

N N N N N NN (o) T © ) B N N o N © (I )

[« TN <) RN« ) N« N © AN ) N @)}

1440

0812
0812
0812
0812
0812
0812

0812

1542
1542
1542
1542
1542
1542

1542

2230
2230
2230
2230
2230
2230
2230

0108
0108
0108
0108
0108
0108
0108

22
1979
22

1979
22
1979
22
1979
22
1979
22
1979
22
1979
22
1979
22

1979
22
1979
22
1979
22
1979
22
1979
22
1979
22
1979
22

1979
22
1979
22
1979
22
1979
22
1979
22
1979
22
1979
22

1979

1979
22
1979
22
1979
22
1979
22
1979
22
1979

Apr

Apr
Apr
Apr
Apr
Apr
Apr

Apr

Jun
Jun
Jun
Jun
Jun
Jun

Jun

Jun
Jun
Jun
Jun
Jun
Jun

Jun

Jul

Jul

Jul

Jul

Jul

Jul

Jul

(=) T o) B e ) RN« N ) N « I @)

(o) T« ) B o I © N © N © I @)

O VW YV VYV YV YV Vv

O OO0 O O O O O

0728

1844
1844
1844
1844
1844
1844

1844

2146
2146
2146
2146
2146
2146

2146

1630
1630
1630
1630
1630
1630
1630

2044
2044
2044
2044
2044
2044

2044

0.111
0.19
0.19

0.0264

0.00585

174
105
13.2
18.3
23.9
7.18

1.63

40.9
26
2.24
4.87
5.8

0.236

25.7
15.5
1.32

2.52

0.385

0.115

0.0743

0.0235
0.0151
0.00537
0.00393
0.00363
0.000999

0.0006

4.41
3
1.26
0.83
0.877
0.355

0.216

0.36
0.251
0.0873
0.072
0.0726
0.025

0.0138

0.33
0.224
0.0779
0.06
0.0561
0.016

0.0112

2.26

1.34

1.35

2.29
3.72

2.26

1.34
1.35
1.98
2.29
3.72

2.26

2.29

©3.72

2.26

3.41

1.34

3.41

1.34

1.63

2.82
3.24
5.42

3.41

1.34
1.63
1.65
2.82
3.24
5.42

3.41

1.34

1.63

2.82
3.24
5.42

3.41

HE3

HE4

HE4

HE3

HE4

HE4

HE4

HE3

HE4

HE4

HE3

HE4

HE4

HE4

HE3

HE4

HE4

HE3

HE4

HE4

HE4

HE3

HE4

HE4

HE3

HE4

HE4

HE4

HE3



o O O o o o o o O O O o o o

O ©O O o o o o

© O O O o o o

we

1979
1979
1979
1979
1979
1979

1979

1979
1979
1979
1979
1979
1979

1979

1979
1979
1979
1979
1979
1979

1979

1979
1979
1979
1979
1979
1979

1979

IID3

Jul
IID2
Jul
IID2
Jul
IID2
Jul
IID3
Jul
IID3
Jul
IID3
Jul
IID3

N NN NN 9N

Aug 19
I1ID2
Aug 19
IID2
Aug 19
IID2
Aug 19
IID3
Aug 19
IID3
Aug 19
I11ID3
Aug 19
I1I1D3

Aug 20
IID2
Aug 20
IID2
Aug 20
IID2
Aug 20
IID3
Aug 20
I11D3
Aug 20
IID3
Aug 20
IID3

Sep 14
IID2
Sep 14
IID2
Sep 14
IID2
Sep 14
I1ID3
Sep 14
I1ID3
Sep 14
IID3
Sep 14
IID3

0508
0508
0508
0508
0508
0508

0508

0646
0646
0646
0646
0646
0646

0646

1814
1814
1814
1814
1814
1814

1814

2344
2344
2344
2344
2344
2344
2344

22

1979
22
1979
22
1979
22
1979
22
1979
22
1979
22
1979
22

1979
22
1979
22
1979
22
1979
22
1979
22
1979
22
1979
22

1979
22
1979
22
1979
22
1979
22
1979
22
1979
22
1979
22

1979
22
1979
22
1979
22
1979
22
1979
22
1979
22
1979
22

Jul
Jul
Jul
Jul
Jul
Jul

Jul

Aug
Aug
Aug
Aug
Aug
Aug

Aug

Aug
Aug
Aug
Aug
Aug
Aug

Aug

Sep
Sep
Sep
Sep
Sep
Sep

Sep

O VW VW YV Vv VvV Vv

20
20
20
20
20
20

20

23
23
23
23
23
23
23

18
18
18
18
18
18

18

0636
0636
0636
0636
0636
0636
0636

0922
0922
0922
0922
0922
0922

0922

0118
0118
0118
0118
0118
0118

0118

0800
0800
0800
0800
0800
0800
0800

14.2
8.82
0.761
1.71
2.07
0.481

0.0807

6.9
3.66

0.256

27.6

18.8

4.13
6.13
2.18

0.255

0.101
0.37
0.621
0.308
0.0186

0.115
0.079
0.0275
0.023
0.0234
0.00833

0.00436

0.345
0.253
0.0811
0.0832
0.101
0.0543
0.0183

0.28
0.202
0.0691
0.0628
0.0707
0.0311

0.0136

0.0188
0.014
0.00422
0.00452
0.00542
0.00282
0.000882

1.98
2.29
3.72

2.26

3.72

2.26

2.82
3.24
5.42

3.41

1.34

2.82
3.24
5.42

3.41

2.82

3.24

3.41

© HE4

HE4

HE3

HE4

HE4

HE4

HE3

HE4

HE4

HE3

HE4

HE4

HE4

HE3

HE4

HE4

HE3

HE4

HE4

HE4

HE3

HE4

HE4

HE3

HE4

HE4

HE4

HE3
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O O O O O o o

O O O O O O o

1079
1979
1979
1979
1979
1679

1979

1980
1980
1080
1980
1080
1980
1980

1980
1980
1980
1980
1980
1680

1680

1980
1980
1980
1080
1080
1080
1980

1980

Nov 16
IID2
Nov 16
IID2
Nov 16
IID2
Nov 16
IID3
Nov 16
I1D3
Nov 16
I1ID3
Nov 16
IID3

Apr 4
IID2
Apr
IID2
Apr
IID2
Apr
IID3
Apr
II1D3
Apr
IID3
Apr
IID3

L I T T

Jul 18
IID2
Jul 18
IID2
Jul 18
IID2
Jul 18
IID3
Jul 18
IID3
Jul 18
IID3
Jul 18
IID3

Jul 19
IID2
Jul 19
IID2
Jul 19
I1D2
Jul 19
I1ID3
Jul 19
IID3
Jul 19
IID3
Jul 19
IID3

Oct 15
I1ID2

0244
0244
0244
0244
0244
0244

0244

1945
1945
1945
1945
1945
1945

1945

1440
1440
1440
1440
1440
1440

1440

1304
1304
1304
1304
1304
1304
1304

1756

1979
22
1979
22
1979
22
1979
22
1979
22
1979
22
1979
22

1980
22
1980
22
1980
22
1980
22
1980
22
1980
22
1980
22

1980
22
1980
22
1980
22
1980
22
1980
22
1980
22
1980
22

1980
22
1980
22
1980
22
1980
22
1980
22
1980
22
1980
22

1980
22

Nov
Nov
Nov
Nov
Nov
Nov

Nov

Apr
Apr
Apr
Apr
Apr
Apr

Apr

Jul
Jul
Jul
Jul
Jul
Jul

Jul

Jul
Jul
Jul
Jul
Jul
Jul

Jul

Oct

18
18
18
18
18
18

18

N NN NN 9N

18
18
18
18
18
18

18

21
21
21
21
21
21

21

19

1812
1812
1812
1812
1812
1812

1812

1457
1457
1457
1457
1457
1457

1457

1920
1920
1920
1920
1920
1920
1920

1720
1720
1720
1720
1720
1720

1720

1132

6.98
4.38
0.386
0.882
1.12
0.264

0.0403

7.92
3.45
0.521
0.387
0.262
0.0224

0.0158

44.8
28.4
4.45

5.9

23.7
14.9
1.39
2.89
3.41
0.721

0.168

4.08

0.0607
0.0421
0.0148
0.0125
0.013
0.00468

0.00233

0.0478
0.0276
0.0127
0.00613
0.00466
0.00101

0.00108

1.51
1.05
0.495
0.318
0.372
0.171

0.0844

0.219
0.152
0.0552
0.0444
0.0447
0.0151
0.00932

0.0289

1.34
1.35

2.29
3.72

2.26

1.10
1.34

1.35

2.29
3.72

2.26

1.34
1.35
1.98
2.29
3.72

2.26

2.29
3.72

2.26

2.

3.

5.
3.

1

1.

2.

3.

5.

3.

1.

2.

3.

3.

1

2.

3.

5.

3.

1

82
24
42

41

034

63

.65

82
24
42

41

34

.63

.65

82

24

.42

41

.34
.63
.65

82
24
42

41

.34

HE4

- HE4

HE3
HE4
HE4
HE4

HE3

HE4
HE4
HE3
HE4
HE4
HE4

HE3

HE4
HE4
HE3
HE4
HE4
HE4

HE3

HE4
HE4
HE3
HE4
HE4
HE4

HE3

HE4
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o

o O O O o o

1980

1980

1980
1980
1980
1080

1980
1080
1980
1980
1980
1980
1980

1981
1981
1981
1081
1981
1981

1é81

1981
1§81
1981
1;81
1;81
1;81

1é81

1981

1681

Oct 15
IID2
Oct 15
IID2
Oct 15
IID3
Oct 15
IID3
Oct 15
IID3
Oct 15
I1D3

Nov 23
IID2
Nov 23
IID2
Nov 23
II1D2
Nov 23
IID3
Nov 23
IID3
Nov 23
IID3
Nov 23
IID3

Apr 1
IID2
Apr 1
IID2
Apr 1
IID2
Apr 1
IID3
Apr 1
IID3
Apr 1
IID3
Apr 1
IID3

Apr 10
I1ID2
Apr 10
IID2
Apr 10
I1ID2
Apr 10
I1ID3
Apr 10
I1ID3
Apr 10
I1ID3
Apr 10
I1ID3

Apr 24
IID2
Apr 24
IID2

1756
1756
1756
1756
1756

1756

1723
1723
1723
1723
1723
1723

1723

0813
0813
0813
0813
0813
0813

0813

2347
2347
2347
2347
2347
2347

2347

1652

1652

1980
22

1980
22

1980
22

1980
22

1980
22

1980
22

1980
22
1980
22
1980
22
1980
22
1980
22
1980
22
1980
22

1981
22
1981
22
1981
22
1981
22
1981
22
1981
22
1981
22

1981
22
1981
22
1981
22
1981
22
1981
22
1981
22
1981
22

1981
22

1981
22

Oct
Oct
Oct
Oct
Oct

Oct

Nov
Nov
Nov
Nov
Nov
Nov

Nov

Apr
Apr
Apr
Apr
Apr
Apr

Apr

Apr
Apr
Apr
Apr
Apr
Apr

Apr

Apr

Apr

19
19
19
19
19

19

26
26
26
26
26
26

26

W W ww w w w

14
14
14
14
14
14

14

26
26

1132
1132
1132
1132
1132

1132

2347
2347
2347
2347
2347
2347

2347

1929
1929
1929
1929
1929
1929

1929

0035
0035
0035
0035
0035
0035
0035

0228

0228

0.215
0.544

0.71
0.247

0.0305

8.52
4.29
0.517
0.623
0.57
0.0754

0.0247

12.7
6.82
0.734
1.05
0.947
0.13

0.049

0.0202
0.00688
0.00611
0.00646
0.00281

0.00126

0.0586
0.0364
0.015
0.00919
0.00814
0.00218

0.00159

0.0851
0.0547
0.0213
0.0142
0.0125
0.00341
0.00268

0.199
0.131
0.0516
0.0368
0.0364
0.0139
0.00754

2.12

1.53

1.34
1.35
1.98
2.29
3.72

2.26

2.29
3.72

2.26

1.34
1.35
1.98
2.29
3.72

2.26

1.34

1.65

2.82
3.24
5.42

3.41

2.82
3.24
5.42

3.41

1.34

1.65

2.82

3.24

3.41

1.63

HE4
HE3
HE4
HE4
HE4

HE3

HE4
HE4
HE3
HE4
HE4
HE4

HE3

HE4
HE4
HE3
HE4
HE4
HE4

HE3

HE4
HE4
HE3
HE4
HE4
HE4

HE3

HE4

HE4



o O O o O o o o O O O o o o o O O O o

o O O O O o o

(@)

1981

1981

1981
1981

1981

1981
1081
1081
1981
1981
1981

1981

1981
1981
1981
1981
1981
1081

1681

1981
1681
1;81
1;81
1681
1;81
1681
1981
1681

1981

Apr 24
IID2
Apr 24
I1ID3
Apr 24
IID3
Apr 24
IID3
Apr 24
IID3

Apr 26
IID2
Apr 26
IID2
Apr 26
IID2
Apr 26
IID3
Apr 26
I1ID3
Apr 26
IID3
Apr 26
IID3

May 9
IID2
May
IID2
May
IID2
May
IID3
May
IID3
May
IID3
May
IID3

O OV VYV VU WV Vv

May 11
IID2
May 11
IID2
May 11
I1ID2
May 11
IID3
May 11
IID3
May 11
I1ID3
May 11
IID3

May 16
I1ID2
May 16
I1ID2
May 16
IID2

1652
1652
1652
1652

1652

0900
0900
0900
0900
0900
0900
0900

0510
0510
0510
0510
0510
0510
0510

2258
2258
2258
2258
2258
2258

2258

1527
1527

1527

1981
22

1981
22

1981
22

1981
22

1981
22

1981
22
1981
22
1981
22
1981
22
1981
22
1981
22
1981
22

1981
22
1981
22
1981
22
1981
22
1981
22
1981
22
1981
22

1981
22
1981
22
1981
22
1981
22
1981
22
1981
22
1981
22

1981
22

1981
22

1981
22

Apr
Apr
Apr
Apr

Apr

Apr
Apr
Apr
Apr
Apr
Apr

Apr

May
May
May
May
May
May

May

May
May
May
May
May
May

May

May
May

May

26
26
26
26

26

27
27
27
27
27
27

27

10
10
10
10
10
10

10

13
13
13
13
13
13

13

17
17

17

0228
0228
0228
0228

0228

0752
0752
0752
0752
0752
0752

0752

1858
1858
1858
1858
1858
1858

1858

0038
0038
0038
0038
0038
0038
0038

1639
1639
1639

57.1
42.7
4.17
10.3
15.3
5.03

0.719

30.9
20.3
2.13
4.48
6.48
2.25

0.311

38.4
24.9
2.66
5.05

6.25

0.321

49.2
40.3

2.73

0.625
0.456
0.478
0.189

0.102

1.26
0.951
0.352
0.309
0.349
0.148

0.0712

0.319
0.227
0.087
0.0705
0.0785
0.0341

0.0162

0.558
0.394
0.153
0.117
0.121
0.0428
0.0258

1.01
0.804

0.248

1.35

2.29
3.72

2.26

1.34

2.29
3.72

2.26

1.35

2.29
3.72

2.26

1.34
1.35
1.98
2.29
3.72

2.26

1.10

1.34

2.82
3.24
5.42

3.41

1.34

2.82
3.24
5.42

3.41

1.34

2.82

3.24

3.41

1.34

1.65

2.82

3.24

3.41

1.34

HE3
HE4
HE4
HE4

HE3

HE4
HE4
HE3
HE4
HE4
HE4

HE3

HE4
HE4
HE3
HE4
HE4
HE4

HE3

HE4
HE4
HE3
HE4
HE4
HE4

HE3

HE4
HE4

HE3
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1981
1981
1981

1981

1981
1§81
1;81
1;81
1681
1;81

1é81

1981
1681
1981
1é81
1681
1;81

1981

1981
1;81
1;81
1;81
1681
1681

1981

1981
1981
1981

1981

May 16
IID3
May 16
IID3
May 16
IID3
May 16
IID3

May 18
IID2
May 18
IID2
May 18
I1ID2
May 18
I1ID3
May 18
IID3
May 18
I1ID3
May 18
I1D3

Jul 20
IID2
Jul 20
IID2
Jul 20
IID2
Jul 20
II1D3
Jul 20
IID3
Jul 20
IID3
Jul 20
IID3

Aug
IID2
Aug
IID2
Aug
IID2
Aug
IID3
Aug
IID3
Aug
IID3
Aug
IID3

O VOV V VU YV vV Vv

Oct
IID2
Oct
IID2
Oct
IID2
Oct
IID3

O VW WV Vv

1527
1527
1527

1527

0707
0707
0707
0707
0707
0707
0707

1854
1854
1854
1854
1854
1854

1854

1019
1019
1019
1019
1019
1019

1019

0239
0239
0239
0239

1981
22

1981
22

1981
22

1981
22

1981
22
1981
22
1981
22
1981
22
1981
22
1981
22
1981
22

1981
22
1981
22
1981
22
1981
22
1981
22
1981
22
1981
22

1981
22
1981
22
1981
22
1981
22
1981
22
1981
22
1981
22

1981
22

1981
22

1981
22

1981
22

May
May
May

May

May
May
May
May
May
May

May

Jul
Jul
Jul
Jul
Jul
Jul

Jul

Aug
Aug
Aug
Aug
Aug
Aug

Aug

Oct
Oct
Oct

Oct

17
17
17

17

19
19
19
19
19
19

19

23
23
23
23
23
23

23

12
12
12
12
12
12

12

12
12
12

12

1639
1639
1639

1639

1903
1903
1903
1903
1903
1903

1903

0322
0322
0322
0322
0322
0322

0322

0915
0915
0915
0915
0915
0915

0915

0835
0835
0835

0835

11.5
19.6
8.27

0.956

9.97
6.55
0.552
1.34
1.68
0.464

0.0741

7.71
5:01
0.422

1.02

0.312

0.0534

30
17.6
1.88
3.19
3.58

0.793
0.161

15.4
10.4
0.934

2.35

0.285
0.344
0.165

0.0715

0.0867
0.0615
0.0212
0.0184
0.0191
0.0074

0.00378

0.0637
0.045
0.0155
0.0134
0.0139
0.00507

0.00268

0.225
0.151
0.0585
0.0427
0.0418
0.0145

0.00836

0.119
0.0859
0.0305

0.027

1.98
2.29
3.72

2.26

1.10
1.34

1.35

2.29
3.72

2.26

2.29
3.72

2.26

2.29
3.72

2.26

2.82
3.24
5.42

3.41

2.82
3.24
5.42

3.41

1.34

1.63

2.82

3.24

3.41

1.34

2.82

HE4
HE4
HE4

HE3

HE4
HE4
HE3
HE4
HE4
HE4

HE3

HE4
HE4
HE3
HE4
HE4
HE4

HE3

HE4
HE4
HE3
HE4
HE4
HE4

HE3

HE4
HE4
HE3

HE4
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1981

1681

1681

1981
1681
léBl
1;81
1;81
1681

1§81

1981
1;81
1681
1681
1681
1é81

1681

1981
1;81
1981
1é81
1;81
1681

1581

Oct 9
IID3
Oct 9
IID3
Oct 9
IID3

Oct 12
IID2
Oct 12
IID2
Oct 12
IID2
Oct 12
IID3
Oct 12
IID3
Oct 12
I1D3
Oct 12
IID3

Oct 14
IID2
Oct 14
IID2
Oct 14
IID2
Oct 14
IID3
Oct 14
IID3
Oct 14
IID3
Oct 14
IID3

Dec 11
IID2
Dec 11
IID2
Dec 11
IID2
Dec 11
IID3
Dec 11
IID3
Dec 11
IID3
Dec 11
IID3

0239
0239

0239

0932
0932
0932
0932
0932
0932
0932

1856
1856
1856
1856
1856
1856

1856

1701
1701
1701
1701
1701
1701

1701

1981
22

1981
22

1981
22

1981
22
1981
22
1981
22
1981
22
1981
22
1981
22
1981
22

1981
22
1981
22
1981
22
1981
22
1981
22
1981
22
1981
22

1981
22
1981
22
1981
22
1981
22
1981
22
1981
22
1981
22

Oct

Oct

Oct

Oct

Oct

Oct

Oct

Oct

Oct

Oct

Oct

Oct

Oct

Oct

Oct

Oct

Oct

Dec

Dec

Dec

Dec

Dec

Dec

Dec

12
12

12

13
13
13
13
13
13

13

16
16
16
16
16
16

16

13
13
13
13
13
13
13

0835
0835

0835

1044
1044
1044
1044
1044
1044

1044

1516
1516
1516
1516
1516
1516

1516

0841
0841
0841
0841
0841
0841

0841

62.2
44.1

4.9
9.75
13.7
5.37

0.823

6.77
3.47
0.369
0.513
0.47
0.0655

0.0203

0.0296
0.0129
0.00562

1.13
0.83
0.328
0.259
0.283
0.131

0.0655 .

0.312
0.231
0.0765
0.0744
0.0837
0.0381

0.0162

0.0614
0.0385
0.0149
0.0098
0.00868
0.00239

0.0017

2.29
3.72

2.26

2.29
3.72

2.26

1.34

1.35

2.29
3.72

2.26

1.34

1.98
2.29
3.72

2.26

3.24

3.41

2.82
3.24
5.42

3.41

HE4

. HE4

HE3

HE4
HE4
HE3
HE4
HE4
HE4

HE3

HE4
HE4
HE3
HE4
HE4
HE4

HE3

HE4
HE4
HE3
HE4
HE4
HE4

HE3



BINARY CREATED 1987 NOV 21 04:54 ) N } j
ISEE-3 B.Eg lComposition Data (trend checked) C%jy , ”§:MMLQ¥£“—x
; > e
78/ 8/15  0: 0: O ; START TIME OF FILE »éiiﬁﬁﬁuiﬁie hCiViy
87/ 2/ 7° 0: 0: O ; STOP TIME OF FILE = ’c%ifﬁbm‘fﬁ ©
0 0800 o SRF T
; L Aswm oY ‘{{ .
; TIME OF FIRST CHAPT. IN FILE 78/ 8/15 0: 0: O ﬁmf¥mf’9 “
#0 RATE

T2 TIME ;
# 1 FLUX 7-HET I BSTP, HIGH GAIN

R2 1.0E-05 1.0E+05 HET I  BSTP,HI RATE

L 0 32767 COUNT ON HET I BSTP,HI MATRIX
;TYPE E MIN E MAX GEOM PARTICLE MODENAME EVENT TYPE

I 22.14 27.17 1.705 PROTON ; IB2 7
# 2 FLUX 9-HET I BST, LOW GAIN

R2 1.0E-05 1.0E+05 HET I  BSTP,LO RATE

L 0 32767 COUNT ON HET I BSTP,LO MATRIX
;TYPE E MIN E MAX GEOM PARTICLE MODENAME EVENT TYPE

I 30.01 45.09 1.598 HE4 ; IL3 9
# 3 FLUX 12-HET II AST, HIGH GAIN

R2 1.0E-05 1.0E+05 HET II AST,HI RATE

L 0 32767 COUNT ON HET II  AST,HI MATRIX
;TYPE E MIN E MAX GEOM PARTICLE MODENAME EVENT TYPE

I 4.45 6.41 1.107 PROTON IIA2 12

I 7.08 12.83 1.283 PROTON ; IIA3 12

I 0.22 2.00 1.280 ELEC ; IIA2 12

I 7.08 12.64 1.217 HE4 ; IIA3 12
# 4 FLUX 13-HET II AST, LOW GAIN

R2 1.0E-05 1.0E+05 HET II AST,LO RATE

L 0 32767 COUNT ON HET II  AST,LO MATRIX
;TYPE E MIN E MAX GEOM PARTICLE MODENAME EVENT TYPE

I 24.44 47.86 1.270 Cl2 ; IIA3 13

I 12.71 24.76 1.283 N14 ; IIAS3 13

I 24.76 45.52 1.279 N14 ; IIA3 13

I 9.50 13.01 1.273 016 ; IIA2 13

I 14.11 24.27 1.283 016 H IIA3 13

I 24.27 45.08 1.282 016 ; IIA3 13

I 25.33 46.07 1.283 S128 H IIA3 13

I 15.07 23.00 1.255 FE56 ; IIA2 13

I 24.99 45.56 1.283 FE56 H IIA3 13
# 5 FLUX 19-VLET I, EVENT TYPE O

R2 1.0E-05 1.0E+05 MEAN VLET ET O RATE

L 0 32767 COUNT ON VLET Mean ET O MATRIX
;TYPE E MIN E MAX GEOM PARTICLE MODENAME EVENT TYPE

I 1.90 2.82 0.259 Cl2 H MD2

I 3.96 7.08 0.287 C12 ; MD3

I 7.08 12.67 0.279 C1l2 ; MD3

I 1.90 2.81 0.287 N14 ; MD2

I 3.97 7.02 0.287 N14 ; MD3

I 7.02 12.60 0.287 N14 H MD3

I 1.90 2.80 0.287 016 ; MD2

I 3.94 7.01 0.287 016 ; MD3

I 7.01 12.53 0.287 016 ; MD3

I 1.90 2.80 0.287 NE20 ; MD2

I 4.00 7.16 0.287 NE20 H MD3

I 7.16 12.58 0.287 NE20 H MD3



I 1.90 2.80
I 3.97 7.10
I 7.10 12.60
I 1.90 2.80
I 3.98 7.01
I 7.01 12.53
I 1.90 2.81
I 4.02 7.10
I 7.10 12.53
I 1.91 2.80
I 3.96 7.13
I 7.13 12.61
I 1.90 2.80
I 4.01 7.11
I 7.11 12.55
I 12.55 24.03
;# 6 FLUX 21-VLET 1II,
# 7 FLUX 22-VLET 1II,
R2 1.0E-05 1.0E+05
L 0 32767
: TYPE E MIN MAX
I 1.10 1.34
I 1.34 1.63
I 1.35 1.65
I 1.98 2.82
I 2.29 3.24
I 3.72 5.42
I 2.26 3.41
# 8 RATE
1.0E-05 1.0E+05
1.0E-05 1.0E+05
1.0E-05 1.0E+05
1.0E-05 1.0E+05
1.0E-05 1.0E+05
1.0E- 05 1.0E+05
.01 20
.99 500
.099 6
.99 1010
F2_—99— 500

0.287 MG24 ; MD2
0.287 MG24 ; MD3
0.287 MG24 ; MD3
0.285 S128 ; MD2
0.287 SI128 ; MD3
0.287 S128 ; MD3
0.275 S32 ; MD2
0.287 S32 ; MD3
0.287 S32 ; MD3
0.269 Cca40 ; MD2
0.287 Ca40 ; MD3
0.287 CA40 ; MD3
0.287 FE56 ; MD2
0.287 FE56 ; MD3
0.287 FE56 ; MD3
0.287 FE56 ; MD3

EVENT TYPE O

EVENT TYPE 1

VLET II ET 1 RATE

COUNT ON VLET II ET 1  MATRIX
GEOM PARTICLE  MODENAME EVENT TYPE
0.252 HE4 ;  IID2 22
0.272 HE4 ;  IID2 22
0.187 HE3 ;  IID2 22
0.214 HE4 ; IID3 22
0.221 HE4 ;  1IID3 22
0.227 HE4 ; I1ID3 22
0.206 HE3 ; IID3 22
IILDI-(U)
IIL
IILZ2
IILZ3
IIA1H-(U)
IIAS
— 2!, { \/?/”
G4/G3-.05; 1.3 3He/4He \ @M{ﬂ L /é/ffk/
G5/F8; 2- 3 4He/O Y
F26/F8; 2- 3 Fe/O J e
HL/H2-1.; >1.1 H/He -~ o,
F8/F9; O Spectrum, ' o ﬁ;/@//




ASCII
Short intervals
78 aug 15 0000
85 jan 1 0000 T .
#0 Rate (R/TMQ‘LMIS
T2 Time
#End
1978 Sep 23 1400 1978 Sep 24 1808

1978 Sep 25 2332 1978 Sep 27 1348
1979 Apr 3 1440 1979 Apr 4 0728
1979 Apr 5 0812 1979 Apr 6 1844
1979 Jun 6 1542 1979 Jun 6 2146
1979 Jun 7 2230 1979 Jun 9 1630
1979 Jul 6 0108 1979 Jul 6 2044
1979 Jul 7 0508 1979 Jul 9 0636
1979 Aug 19 0646 1979 Aug 20 0922
1979 Aug 20 1814 1979 Aug 23 0118
1979 Sep 14 2344 1979 Sep 18 0800
1979 Nov 16 0244 1979 Nov 18 1812
1980 Apr 4 1945 1980 Apr 7 1457
1980 Jul 18 1440 1980 Jul 18 1920
1980 Jul 19 1304 1980 Jul 21 1720
1980 Oct 15 1756 1980 Oct 19 1132
1980 Nov 23 1723 1980 Nov 26 2347
1981 Apr 1 0813 1981 Apr 3 1929
1981 Apr 10 2347 1981 Apr 14 0035
1981 Apr 24 1652 1981 Apr 26 0228

1981 Apr 26 0900 1981 Apr 27 0752
1981 May 9 0510 1981 May 10 1858
1981 May 11 2258 1981 May 13 0038
1981 May 16 1527 1981 May 17 1639
1981 May 18 0707 1981 May 19 1903
1981 Jul 20 1854 1981 Jul 23 0322
1981 Aug 9 1019 1981 Aug 12 0915
1981 Oct 9 0239 1981 Oct 12 0835
1981 Oct 12 0932 1981 Oct 13 1044
1981 Oct 14 1856 1981 Oct 16 1516
1981 Dec 11 1701 1981 Dec 13 0841
1982 Jan 31 0008 1982 Feb 1 0244
1982 Feb 1 2300 1982 Feb 4 2156
1982 Mar 7 0630 1982 Mar 9 2158
1982 Jun 7 0545 1982 Jun 10 0441
1982 Jul 10 0241 1982 Jul 12 1600
1982 Jul 12 1752 1982 Jul 13 0848
1982 Jul 14 0644 1982 Jul 15 2156
1982 Jul 22 2047 1982 Jul 25 1215
1982 Nov 22 1813 1982 Nov 25 1517
1982 Nov 26 0648 1982 Nov 27 2324
1982 Dec 8 0455 1982 Dec 11 0351
1982 Dec 17 1057 1982 Dec 19 0429
1982 Dec 26 0348 1982 Dec 29 1356
1983 Feb 3 1456 1983 Feb 4 0908
1983 Feb 5 0320 1983 Feb 7 0736
1984 Feb 19 0349 1984 Feb 22 1357
1984 Mar 14 0512 1984 Mar 16 1312
1984 Apr 25 2057 1984 Apr 26 1249
1984 Apr 27 0249 1984 Apr 29 1049
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